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LINNEAN SOCIETY 

0 * 

NEW SOUTH WALES. 


Wednesday, 28th Maboh, 1928. 

The Forty-eighth Annual General Meeting, together with the Ordinary 
Monthly Meeting, was held in the Lrnnean Hall, Ithaca Road, Elizabeth Hay, on 
Wednesday evening, 28th March, 1923. 


ANNUAL GENERAL MEETING 
Mr. G. A. Waterhouse, B Sc, BE., FE.S, President, in the Chair 

The Manatee of the preceding Annual General Meeting (29th March, 1922; 
were read and confirmed 

The President announced that the Council had conferred Honorary Member¬ 
ship of the Society on Professor J P. Hill, D Sc , FJR 8 ., and Professor J. T. 
Wilson, M.B, CbM, F.R.S. 


PRESIDENTIAL ADDRESS 

It is once again my duty to report to you on the work of our Society for the 
past year and to give a further account of the investigations I myself have be¬ 
gan and, in part, completed since 1 had the honour to address you twelve months 
ago. 

Though 1 have been a member of your Council for a number of years and 
have always taken an active interest in its work, I now know that it is oni> 
when one occupies the Presidential Chair of this Society, that the fullest know¬ 
ledge can be obtained of the more minute details of its activities. The last two 
years hav?”shown me very dearly the strong position the Lrnnean Society holds 
not only in Australia, but throughout the whole civilised world, as proved by the 
demand for our publications from institutions and libraries abroad and by the 
extensive use made of our papers by scientists generally Not only in regard to 
ouT publications do we hold a high position, but we are fortunate in the officers 
Connected with our Society, Our Secretary, Dr A. B. Walkom, in addition 4° 
being A very capable Editor, holds a high position in his own special science 
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and has been asked by the University ot Sydney to deliver, during the last two 
years, a ehort course of lectures on Fossil Plants as part of the third year course 
in Palaeontology He has also found time for research work, and has under¬ 
taken the Editorship-in-Chief of “Australian Science Abstracts,” an important 
quarterly publication instituted last year by the Australian National Research 
Council The Maeleay Bacteriologist and the four Linnean Maeleay Fellows 
have all done good work during the year, to which more detailed reference is 
made in a later portion oi this address The Honorary Treasurer, Mr J H 
Campbell, will present to you to-night another senes of balance sheets which 
show, as usual, the very strong financial position of the Society Capital invest¬ 
ments total near]> £80,000, m which the valuation of our freehold and buildings 
is only put down at the nominal sum of £105, whilst no credit » taken for the 
value of the library, which contains many complete senes of scientific journals 
and many lare volumes that it would be very costly, in some cases impossible, 
to replace The total assets of the Society amount very nearly to £100,000, a 
great portion of this being, of course, set apart, under the instructions of Sir 
William Maeleay, for Bacteriology and the Linnean Maeleay Fellowships 

We can look forward with confidence and pride to the future of this Society 
and to an ever increasing importance in the world’s Council of science In one 
respect our usefulness to science could be very greatly increased, and I think 
the time has now come when we might give most serious consideration to a 
change which has long engaged my attention For some tune it has been ap¬ 
parent to me that the use made of our excellent library is not commensurate with 
its value, and that our ordinary meetings are not so well attended as they should 
be The reason for this is obvious, this Hall is so far from the centre of the 
city that consultation of the library and regular attendance at meetings call for 
an expenditure of time, which can be ill afforded by busy men and which can 
only be obviated by removing the Society’s headquarters to a more accessible 
position. Sir William Maeleay, that far-seeing and progressive man, would, I 
am sure, have been the first to appreciate the benefit accruing to the Society 
by such a mo\e and it behoves us—his trustees—not to lag behind, but to emulate 
his great example by making as easy as possible the path of the working scientist, 
who, seeking no pecuniary gam to himself, places the knowledge for which he 
has laboured at the disposal of the community Sueh a move as I have indicated 
is largely a question of finance, and I unhesitatingly affirm that any reasonable 
expenditure incurred to provide suitable premises m a convenient part of the 
city would be amply justified not only by an addition to our membership roll, 
but by an increase in the quality and quantity of our output Let us make the 
Society still more worthy of its Founder! 

The Australian National Research Council held its second general meeting 
in Sydney in August last Of the many matters discussed at that meeting two 
are of more than ordinary interest to us as a Society, viz (l) the appointment 
of a committee to report on the matter of imposing control or restriction on the 
collecting and exportation of native animals, and also on the question of carrying 
out a Zoological Survey of Australia; and (n) the Pan-Pacific Scientific Con¬ 
gress to be held in Australia in August next The Research Council has com¬ 
menced the issue of a quarterly publication “Australian Science Abstracts, 1 ’ in 
which it aims to include short abstracts of all original scientific papers published 
by Australian workers since 1st January, 1022* This publication should be of 
inestimable value to future workers in Science m giving them a collected sum* 
nwury of the papers published by Australians in the various branches of science 
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The sixteenth meeting of the Australasian Association for the Advancement 
of Science held at Wellington, N Z, m January eras very successful, interest in 
the work of the sections being maintained at a high level. The next meeting 
is to be held at Adelaide m August, 1924, the change of month should be ap¬ 
preciated m view of the unfavourable climatic conditions likely to be ex¬ 
perienced in Adelaide during January 

The Queensland branch of the Royal Geographical Society of Australasia 
lias, during the past year, formed a Committee with Sir Matthew Nathan, 
Governor of Queensland, as Chairman, with the object of formulating schemes 
lor the scientific investigation of problems connected with the Great Harrier 
Reef The various scientific Societies, Universities, Government Departments 
and numerous other bodies that might be interested m the investigations were 
invited to appoint representatives on the Committee A great deal of pre¬ 
liminary work has been done and Sub-Committees have reported on different 
aspects of the problem thus placing the Committee in a position to draw up 
concrete proposals before it asks for assistance m carrying out any or all of its 
schemes Dr. Walkom is the representative of our Society and six other members 
of the Council are also on this Committee representing other institutions 

Though the Great Barrier Reef is so easily accessible there are so many 
problems connected with it which await solution that we can heartily offer our 
co-operation and wish the Committee success in its efforts 

The concluding Part of Volume xlvu of the Society's Proceedings has been 
issued As was announced last year the volume is in five parts instead of four, 
the papers read at the ordinary monthly meetings forming Parts 11 -iv The com¬ 
plete volume (590 -f- Ixxi paces, 58 Plates and 258 Text-figures) contains forty 
papers, covering the usual wide range of subjects, six of the papers being con¬ 
tributed by the Society's research staff 

The greater part of the work done on Natural History m Australia is under¬ 
taken voluntarily, much of it in the leisure hours of very busy men, and is pub¬ 
lished without expense to the community at large, the knowledge so published 
being readily available to anyone who may wish to make use of it. We are 
proud of the fact that a relatively large proportion of the research work in 
Natural History in Australia appears m our Proceedings 

Exchange-relations with kindred scientific societies and institutions continue 
to maintain a satisfactory level and, with the exception of a number of German 
Societies, our exchanges have now returned to pre-war conditions Receipts for 
the past session total 2,120, the large number (as compared with 1,609 and 1,874 
for the two previous years) being due m part to a valuable senes of separates, 
numbering 546 in all, from the library of the late Mr J E Came In connection 
with the library I am also very pleased to he able to announce that m May last 
the Council was able to resume bookbinding operations, and that so far about 
800 volumes have been bound ThiB is considerably more than the number of 
volumes received in one year, that require to be bound, and bv proceeding 
steadily it is hoped gradually to overcome the arrears that have accumulated 
during the past ten years 

During the past year the ordinary procedure at meetings was varied on 
several occasions, by the delivery of lecturettes illustrated by lantern slides, and 
by giving members an opportunity of discussing papers after they had been 
published m the Proceedings For the lantern lecturettes we are indebted to 
Mr. A. R. McCulloch for a very interesting account of Lord Howe Island and to 
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Mr J Ramsay for illustrations of tbe results of timber cutting in tlie National 
Park In connection with the matter of timber cutting in the National Park, the 
Society was represented on a deputation arranged by the Ornithological Section 
of the Royal Zoological Society ot N S W , to the National Park Trust, to protest 
against allowing timber m the Park to be cut for milling purposes 

By the resignation of Messrs R l 1 Baker and J H Maiden the Council 

has lost two members who have rendered the Society valuable services Mr 

Baker Mas a member of Council for 25 years and Mr Maiden for 36 yeais 

1 have much pleasure in offering the Society's heartiest congratulations to 
Mr E C Andrews on the honour conferred on lnm hy his election as an 

Honorary member of the Washington Academy of Sciences, Mr R T 

Baker on the aw aid of the Clarke Memorial Medal l>> the Royal Societv 
of New South Wales, Mi H G Smith on gaining the David Svme 
Research Pn/e of the Umveisity of Melbourne, Mr J li Maiden on the award 
ot the Mueller Medal by Ibe Australasian Association tor the Advancement of 
Sen me, Mi W M Carne on Ins appointment as Government Botanist of Western 
Australia and Lecturer on Plant Putholag\ m the University of Western Aus¬ 
tralia, Prolessor L Hairisen on his appointment to the Chair of Zoology in the 
lJimersit> ot Sydney, Professor E ,T Goddard, a burner Linnean Madeay 
Fellow, on Ins appointment to the Chair of Biology m the University of Queens¬ 
land, and Mr A N Burns, one of our youngest members, who has been ap¬ 
pointed to the Pmkly Pear Commission, where we wish him a smeesstul entomo¬ 
logical careci 

Since the last Annual Meeting the names oi eight Ordinary Members have 
been added to the roll, six members have resigned, the names ot two have been 
lemoved from the list and we have lost by death*lour ordinary members This 
leaves us with a membership at the present time of 158 

Joseph Edmund Carne, who died on 23rd July, 1922, was born at Melbourne 
in 1855 He was the second son ot Joseph William Carne, who was the second 
son ot Captain T Came of the 4btb Regiment which landed in Australia in 
1814 After the death of his mother in 1871, he went with his father and three 
brothers to the Riverina, where they engaged in droving work until the father's 
appointment as Government Appraiser of Rents in the Rivenna Later they 
went to the newly-opened goldfields at Gulgong, staying there two years, but they 
did not meet with success and the father took up auctioneering, the boys turning 
their hand to anything that offered After a time they returned to Strathfleld 
and later all five and another brother went to Currawillinghi m Queensland where 
J E Came worked on the station of Henry Hammond Having been offered a 
position on his uncle’s station, Glentworth, near Deniliqum, he rode there over¬ 
land While droving stock from this station to the Diamantma and Cooper 
Rivers, he contracted sandy blight so severely that he nearly lost his sight He 
was laid up with this for some weeks and then set out for Sydney for treatment, 
riding some 270 miles to pick up the Hungerford to Bourke coach Under treat¬ 
ment his eyesight improved but was never again quite normal At Strathfleld he 
met Mr C S Wilkinson, the Government Geologist, and having become interested 
in geology he was appointed personal assistant to Mr Wilkinson on 3rd January, 
1879 On his appointment, his special work was the preparation of a geological 
and mining exhibit for the Sydney International Exhibition, 1879 and Melbourne 
Centennial Exhibition, 1881 Mr Game’s preparation of these exhibits was so 
{successful that he was later entrusted with the preparation of similar exhibits for 
a number of important international exhibitions, including the New Zealand and 
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South Sean Exhibition m 1889, the Internatumjd Exhibition oi Mining and 
Metallurgy in London, 1890, and the World’s Columbian Exposition at Chicago 
in 1803 

The collections saved trom the Garden Palace fire in Sydney in 1882, wen 
used to form the nucleus of the Geological and Mining Museum, of which Mr 
Cnrne appointed the first Curator In 1803 lie was appointed Geological 
Surveyor, in 1902 Assistant Government Geologist, and m 1010 Government 
Geologist Early in 1912 lie joined an official expedition to the Pnrari Coal¬ 
field, Papua, the Prime Minister having asked tor the services of one of the 
geological staff ol the Depaitmcnt ol Mines of NSW, to examine and leport 
on this field He spent some five months in Papua, timing which he visited not 
only the Put an Coalfield, but also the sites oi leported oil-seepages The i <‘« 
suits oi his obsoi vations weie published as Bulletin No 1 of the Temtoiy ot 
Papuu Notes on the occuncnee ot Coal, Petroleum and (\ippo in Pujjua I n- 
fortunutelv, during this expedition, he contiacted malaim severely, the effects ot 
which were 1 sponsible loi the nimtisfattory st*ite ol his health duung the ro- 
muimler ot ms life lie rot nod irom his post as Government Geologist in 1921 

Mi Caine’s official geological vvoik covered a uiy wide langi of subjects 
and in all hi" published work tin re is evidence ot the thoroughness which was one 
of hie outstanding character!sties He was piinmrily lesponsible foi the publica¬ 
tion, by the Geological Survey, of the very important senes known ns ‘Mineral 
Resources" to which he lumsclt made a mimbei of notable contribmums uieluding 
those dealing with Copper (1800, second edition, 1908), Tin (1911), and Lime¬ 
stone (with L J Jones, 1919) His two other outstanding works were published 
as memoirs of the Geological Survey oi NSW, dealing with the Western Coal 
field, and The Kerosene Shale Deposits of NSW lespectively For Ins contri¬ 
butions to the geology ol New South Wales ho was in 1920, aw aided the. Clnike 
Memorial Medal by the Royal Society of NSW, the highest honour which that 
Society can bestow on a scientist He was a member of our Society fen 21 U'flrs 
and a member of Council from 1013 to 1021 

CiiAKLJ’fi Oswald Hamhtjk, who died as the result ol an attack ot double 
pneumonia on 2nd Octolier, 1922, was born at Bathurst in 1893 Matriculating 
from the Sydnev High School, he entered the Faculty oi Agriculture m the 
University of Sydnev m 1912, and graduated with First Class Honours in 1915 
In addition to the degree of B Sc Agru*, he also obtained the degree ol B S< , 
with First (loss Honour* and medal in Botftnv mid Second Class Honours in 
Zoology In 1913 he entered the service of the Dcpmtment of Agriculture as a 
•cadet Enljstmg as a member of the 9th Field Ambulance in September, 1915, 
he was latei transferred to the 34th Battnbon with the rank of First Lieutenant 
He remained cm active service till the cessation of hostilities and returned 'to 
Sydney in 1919 Shortly after lus return we had the pleasure of welcoming him 
at our meetings He became a member of the Society shortly before his enlist¬ 
ment m 1915 In 1919 Mr Hamblin whs appointed Assistant Biologist in the 
Department of Agriculture and in 1922 he was promoted to the position of 
Principal Assistant Biologist By his death, agricultural science has lost "no of 
the most promising of its younger school of research workers The results of 
his researches, which gave the greatest promise in the field of plant pathology, 
were all published officially and include papers on Downy Mildew of the Vims 
Flag Smut, Spotted Wilt of Tomatoes, Foot Rot of Wheat, and Collar Rot of 
Citrus Trees 
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Mr Hamblin was one who, besides being intensely interested m ins research 
work, was willing to give up* portion of his tune to the administrative work 
winch is a necessary portion of the activities of scientific societies He was one 
of the Honorary Secretaries of the Section of Agriculture of the Royal Society 
of N S W, and a member of the Council of the Naturalists 1 Society of N S.W 
The Department of Agriculture has been singularly unfortunate in losing two 
brilliant young scientists; both doing valuable research in plant pathology, for 
Mr Ilainbhn’s predecessor, Mr Harry Stephens, was killed on aetive service at 
the age of 2? 

Gborob Israel Playfair, who died at T&uranga, N.Z, on 8th October, 1022, 
in his 52nd year, was educated at Nelson College, Kent and Silcoate’s Hall, York- 
slme, England and started as a school teacher in England He came to New 
South Woles in bis twenty-second year and became a tutor, first to a family near 
Ooulbum and later neai Orange It is believed that during this period ho first 
became interested m Desxmds, on which group he afterwards did a great amount 
oi research From Orange he returned to Sydney and while acting a*> a secretary 
he used his leisure to collect systematically, being, however, hampemi in his studios ^ 
bv the difficulty oi obtaining books to aid him in the identification of specimens 
Ilo then spent two years as accountant at some phosphate woikings off tlie coast 
of Queensland where, having a good deal of spare time, he employed himself in 
working steadily at his collections He returned to Sydney, as far as cun be 
gathered, early m 1900 Having a deep and sincere religious bias, he took over 
the Pastorship of the Auburn Congregational Church in the latter part of 1900, 
as an extra-mural student under the Rev E T Dunstan, of the Pitt Street 
Church, who was at that tune Chairman of the Union He remained in charge 
at Auburn until March, 1905, when he went to assist the Rev E T DuUstan who 
had started "Whiteftelds” Church m Pitt Street After a time be assisted the 
Presbyterian Minister at Muswollbrook, but returned to Sydney and again took 
ovei the Pastorship at Auburn, with winch, after about five years’ work, he 
finally severed his connection in July, 1912 He was not ordained In 1012 he 
applied for and was awarded one of the newly instituted Government Research 
Scholarships at the University of Sydney This he held until 1918, carrying out 
lus work at Lismore In Lismore he retained his interest m Church matters and 
particularly in all movements for the betterment of children. After finishing 
with his Scholarship, he was teaching for & tune at Murwiliumbah In 1921 he 
suffered a very serious illness and on his recovery he went to live with his brother 
in New Zealand He never became quite well again and passed away quietly, 
having managed to complete the manuscript of a last paper but only rough 
sketches of the illustrations He had been a member of the Society since 1908 
v His published researches include thirteen papers m our Proceedings between 
the years 1907 and 1921, and one paper to be published during the coming year, 
as well as Supplement No 1 to “A Census of New South Wales Plants,” com¬ 
prising a census of the freshwater algae of N S W The greater part of his 
work was on the lower groups of freshwater plants, in which sphere he was 
almost a sobtary worker m Australia Perhaps the most important of bis woifc 
was that on the Desmids and bis insistence on the prevalence of polymorphism 
in this group, as a result of his study of these plants he concluded that of about 
260 described "species” found in and around Sydney, some 200 were polymorphic 
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forma of the other 50 Hie drawings m illustration of his papers were always 
particularly fine and when we remember that he suffered a good deal from 
rheumatism and that these drawings necessitated crainped positions tor prolonged 
periods, which caused him much pain, we may realise a little the extent of his 
enthusiasm for his woik 

From 1907 to 1912 he was in honorary charge of the Freshwater Algae in 
the National Herbarium ut the Botanic Gardens, Sydney, and on his removal to 
the country the Director pays a tribute to bis work in this section (Aim Kept* 
Syd Bot Gard 1912 (1913), p 19) 

It ib difficult to obtain information regarding Mr Playfair’s hie, for he was 
one of those who was always willing to talk freely ot Ins woik, but said little 
about himself Those who kuew him well speak enthusiastically of hie per¬ 
sonality and of his enthusiasm for anything in winch he was at all interested 

John Shirijcy, who died on 4th April, 1922, was born at Dorchester, Eng 
land, on the 11th August, 1849 liefoie coming to Australia he took the degtec 
of Bachelor of Science of the University of London and qualified as a teaches, 
in which profession he won Borne distinction at Bishop Ryder’s School in Birming¬ 
ham He landed at Brisbane in 1878, being one of a band of British teachers 
brought out by the Queensland Education Department He was appointed head- 
nuistm of tho State School at Roma in 1878, and remained in the service oi the 
Education Department till 1919, when he was retired During this period ot 
about forty years his duties took him ovei the greatei part of Queensland, ot 
which State he saw far more than falls to the lot ol most men In 1879 he was 
appointed to an inspectorship, serving successively the following districts i 
the country at the back of the Mary R Valley (a distnct wlmh involved some 
4,000-5,000 miles riding annually), n the Northern distnct, extending Irom 
Gladstone to the Gulf of Carpentaria, ui the Darling Downs and iv South-east 
Moreton In 1009 he was appointed Senior Inspector and in 1914, on the 
establishment of a Teachers’ Training College in Brisbane. he was selected to 
fill the important poHt of principal and he guided that institution till his retire¬ 
ment In 1920 he was appointed conchologist to the Queensland Museum (a post 
which he had filled previously in an honorary capacity) but m less than two 
yours the position was done away with 

Dr Shirley’s achievement tn obtaining the degree of Doctor ot Science at 
the age of 63 must be unique Few men would face the ordeal of the examination 
for winch it was nccossaiy to sit 7 in addition to the preparation of a thesis, at 
such an advanced age His thesis was entitled “The tlmllus of the genus 
Farmeha ** 

One of the older school of men interested in natural history? Shirley’s 
activities covered a wide range. His life as an inspector of si bools in the 
country districts of Queensland gave him ample opportunity oi satisfying his 
interests in botany, eoology pnd geology and he made good use of these oppoi- 
tumtiea. His published researches deal mainly with botany and conrhology and 
most of them appeared in the Proceedings of the Royal Society oi Queensland 
before which he read more than forty papers 

For very many years Dr Shirley was one of the most prominent figures in 
the scientific life of Queensland He joined tho Royal Society of Queensland on 
3rd December, 1886, and was a member of the Council of that Society from 1887 
till hi* death, twice President, as well as Hon Secretary and Hon Treasurer al 
different tunes. He had al*o been Queensland Secretary for the Australasian 
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Association for the Advancement of Science since 1891, a member of thg Field 
Naturalists' Club of Queensland; and a corresponding member of the Royal 
Society of Tasmania. He compiled the Queensland portion of the International 
Catalogue ot Scientific Literature He had been a member of our Society since 
1911 

Austiahan Science suffered a stnere lose by the death of Professor James 
Arthur Pollock who, though not a member of this Society, was intimately ok- 
nociuted with the scientific hie of the community He bad occupied the Chair 
of Physics in the Vnmuxitv of Sydney since 1899, and had a very high re¬ 
putation as a physicist, results ot his experimental work being contained in some 
twenty published papers He was President of Section A of the Australasian 
Association for the Advancement of Science in 1909 For the last eleven years 
of his hie he was one of the honorary secretaries of the Royal Society of New 
South Wales, taking charge mainly of the editorial side of the w’ork In 3918 
he was elected a Fellow of the Royal Society of London During the war lu» 
rendered distinguished services to his country, more particularly in the design and 
opetation of listening devices for trench warfare and tunnelling, and later in # 
experiments for deciding problems of navigation at high altitudes and among 
clouds 

The yeai’s work of the Society** research staff may be summarised thus.— 

* Dr R Greig-Smith, Maeleay Bacteriologist to the Society, submitted a second 
paper upon the activities of the high temperature organism which is used m 
carbonating the lead m the process of White Lead manufacture Enquiry was 
made icgardmg the components of the tan-bark that are fermentable and the 
conclusion arrived at was that the chief substance fermented is humic acid. Be¬ 
fore being ogam used m the fermentation stack*, the spent bark i* subjected to 
a treatment known as tempering in which mould* visjhJy play a part. From the 
tempered bark several moulds were isolated and these bad the power of attacking 
cellulose* converting it mto substances which were readily fermented by the high 
temperature bacillus The tempering thus brings about a revivification of the 
spent bark through members of the mould flora converting the inert cellulose into 
fermentable material The paper will appear in the Proceedings for 1928, Part 
2 Other matters connected with the activity of the high temperature organism 
have been under investigation. These include the fermentabihty of sugars and 
other comparatively simple organic substances Jt was found that organic salts 
such os citrate were sometimes fermented and were sometimes not The reason 
for the irregularity » being sought The enquiry into the cause of the formation 
of nodules at the bases of the stems of Eucalyptus seedlings was resumed and 
the matter has advanced a stage. Dr Greig-Stwth has succeeded in obtaining 
m test-tubes, growths of vegetable substance which appear to be similar to nr 
identical with the tumours obtained by Dr BrWin'F Smith in In* work upon the 
Crown Gall of Plants Histologically, these test-lgfoe tumours show much tiws 
same structure as E F Smith depicts in his works upon Crown Gall A fUuse-, 
bnun-like organism has been isolated from one of the actively growing tumours 
and }ts activities are under investigation. 

Dr J It Petrie, Humean Maeleay Fellow Of the Society in Biochemistry, 
has, during the past year, commenced the investigation of the natural edouriu^ 
eubrianee* of the flowers of various Australian plants Preliminary 
were carried out on the flower* of Euwdyptua vbrymbtov, Aeocw d&cdtotv Amm 
U mfolm and Tirsoonm plnifoHA, and a* a result of these experiments Aetfrii 
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color was selected for more complete examination. Thu preliminary work wee 
valuable in enabling Dr Petrie to formulate methods by which he might obtain 
most successful results in his subsequent work Flowers of Acacia decolor were 
eoUeoted at various times and from a number of localities in the neighbourhood 
of Sydney The colour pigment was found to be in the group ot water-soluble 
substances and therefore not connected with the chlorophyll group The yellow 
pigment is closely associated with the tannins, both m constitution and m those 
properties generull} used in their separation 

Further work has resulted m the extraction And isolation m the pure state 
of the water-soluble yellow pigments of Acacta discolor and A Ivntfolia Com¬ 
parison of the properties and compounds of these two pigments indicates that 
the) are probably identical. The yellow colouring matter has been found to 
exist in the plants in tlie form of glucosides and experiments are now in progress 
to identify the sugars which are split off liom the pigment during decomposition 

Unfortunately Dr PetneV woik was interrupted during the year tw a period 
of about three months by a severe attack of bronchial pneumonia 

Miss Vera Irwin Smith, Lmncan Maclea> Fellow of the Society in Zoology, 
completed, during the earlier port of the year, her studies of the Nematode genus 
Pkyaaloptcra, the results being contained in three papers forming Parts 2, 3 and 
4 of this series, a fourth paper on Nematodes contained a description of a new 
paiasite of a lizard These four papers appeared m the Proceedings for 1922 
On finishing tins work Miss Smith returned to bei studies of life histories of 
Australian Dipteia Braehycora, and spent the remaindei oi the yem in a thoiough 
investigation of the respiratory system in the larva, pupa and imago id Metopoma 
rubrtceps This piece of morphological work has been earned to completion and 
the results embodied m a paper which will appear m Part 2 of the coining year s 
Proceedings This important piece of work should foim a valuable addition to 
the senes of papers already published 

Miss Marjorie I Collins, Lmnean Macleav Fellow of the Sonetv in Botany, 
ha* continued her investigation of the vegetation of the and and semi-and re¬ 
gions of Now South Wales After completing the laboratoiy examination of the 
material collected in the Bamei District she proceeded to Cobar and spent some 
time in field-work there Field observations wore made m the immediate vicinity 
of Cobar, as well as in sandstone and quartzite country at Tdtagoonab, 75 miles 
from Cobar, and on the black soil couutry of the Darling River Basin Tin* re¬ 
sults of these observations should prove of great interest when rnmpaied with 
those made in the Broken Hill area On hei return from Cobar, Miss Collins 
commenced the preparation of the first of a serie* of papers on the vegetation of 
the areas visited, but before completing this she deemed it advisable to pay a 
second visit to the Burner District in order to observe it tinder dner and nunc 
typical conditions than those of the previous year. On this occasion she visited 
the Grey Range near Milparmka and the sandhill and clajpan country west of 
Vandama. The results of all these investigations are now being prepared for 
puhffieetum 

Mus Marguerite Henry, Linneau Maeleay Fellow of the Society m Zoology, 
has elflttttouafl bear studies of the freshwater entomostraca of New South Wales 
Two papers hove been published dating the year, the first, embodying the results 
*trf the extainatiafl 6t the Qadooem, appearing in Part 2 of the Proceeding* for 
10$2, and tbe second,, dealing similarly with the Copepoda, in Part 4 A third 
, paper dealing With the Ostracoda is also practically complete and will appear in 
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the coming year’s Proceedings, In addition to this descriptive work, Miss Henry 
has also prepared a number of aquaria in which she is making observations on 
the life histones of several species. Further collections of Entomostraea ha\e 
been received from Yens and Myall Lakes, and also samples of dried mud from 
Lake Eyre and near Cobar 

Dr Walkora, m continuation of his investigations on the fossil plants of 
Eastern Australia has been occupied with preliminary work on (i.) the flora of 
the Star Series of Queensland, a Carboniferous or possibly Upper Devonian flora 
of which tlie majority of the specimens available belong to Lepidodendron, and 
(u ) the flora of the Narrabeen Senes of New South Wales and be hopes during 
the coming year to complete both these pieces of work Dtmng the past year, 
after much delay, the Queensland Geological Survey issued the results of his 
work on the Glossopteris floras of the Lower and Upper Bowen Series m 
Queensland 

Three applications for Lmncan Macleay Fellowships, 1923-24, were received 
in response to the Council’s invitation of 27th September, 1922 I have pleasure 
in reminding you that the Council has re-appointed Dr J M Petne, Miss 
Marjone I Collmb and Miss M Henry to Fellowships in Bio-cheuustry, Botany 
and Zoology respectively, and, on behalf of the Society* I wish them a successful 
year's research Miss Irwm-Smith leaves us with the intention of visiting some 
of the zoological laboratories in England We wish her a pleasant and profitable 
time 

Biological Survey of Australia 

Last year 1 brought before you the necessity for a Zoological Survey of 
Australia and pointed out that the sister Sciences of Geology and Botany had 
been recognised m the various States bv the institution of special Departments 
and the appointment of expert officers, who were m a position to speak authori¬ 
tatively of the requirements of their respective Branches. In the case of Zoology 
no general systematic study has been undertaken, except in the case of Economic 
Entomology, each Slate having an Entomologist attached to its Department of 
Agriculture 

The land and raaune fauna was almost everything to primitive man who, 
like the Esqmrao to-day, was entirely dependent on the results of the chase for 
his whole livelihood—food, clothing, fuel, and utensils With increased pressure 
of population and growth of civilisation, man commenced to cultivate vegetables. 
Bv degrees he passed from hunting to fanning and was able to obtain all he 
needed m the way of food, fuel, shelter and clothes from the vegetable kingdom, 
as some races do even to-day Another advance was made when mankind dis¬ 
covered metals, the ownership of iron earned with it victory^—the overlordship of 
the world We are now at the beginning of another cycle when Zoology is 
taking its own important place m the economy of the world In our oym genera¬ 
tion it lias been learnt that micro-organisms are mightier for weal or woe than 
any other factor of our environment; that friends or foes of animals may deci¬ 
mate us with sleeping sickness or bubonic plague; thus the humblest organism 
may become of the greatest importance. The rat, as the host of the flat, has 
become an important creature to man, as also have the mosquito and the fly. On 
these grounds alone, a Zoological Survey of the land we live in is a work of 
prime necessity. 
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Our animals have been sadly neglected; the number of the larger species is 
not great, and they are not of use for domestic purposes. Speaking of the 
marsupials alone—the fur can be put to commercial uses and as a result they- 
hate been shot to such an extent that many species have been $e]l nigh cxtei- 
minated It is for their scientific importance that tbev should be preserved, as 
representing a group found, with very few exceptions wholly within Australia 
Of late years letters have continually appeared in the press drawing attention to 
the wholesale export of our marsupials and birds (both skins and live specimens), 
but little has been done m this matter Too many departments are concerned 
and none has complete control Tlieie are laws that aim at preventing shooting 
and trapping but still the slaughtei goes on, export is controlled by permit* but 
there appears to be little restriction ol’ these activities The scientific importance 
oi our fauna is shown b> the number of expeditions that have visited or propose 
to \ lsit Australia ami very soon it may be said that the best collections of some 
groups are to be found not in Australian Museums, but in those outside Aus¬ 
tralia. This should not be so, our Museums should anu, first of all, to exlubil, 
not Hie fauna of other lands, but that of out own country, of a huh unfortunately 
our people seem to have far too little knowledge it is the land iuuna that is 
being destroyed, the marine fauna, with perhaps such exceptions as the seals, 
will be much the same 500 years hence. We should be up and doing and study 
and preserve the land fauna utukt we have it with us 

It behoves tins Society to ask how lias this happened and can the position 
be rectified In New South Wales there are two institutions that might be ix- 
pected to take a keen interest in these questions—The Australian Museum and 
Taronga Zoological Park- neither of them government deportments but governed 
by Trustees, and in both cases Zoologists are m a decided minority on the Trusts 
Mere zeal of the business man is not to be compared to the technical knowledge 
of the man who may not be so prominent in Society 'file Australian Museum is 
working under an old act and from the meagre material then available the 
Government of the time no doubt made the wisest choice, but to-day the com¬ 
munity contains many highly trained and qualified men whose services might 
readily bo availed of For instance, why should the Chief Justice, The President 
of the Medical Board, The Crown Solicitor, as such, lie Trustees and not the 
Professor of Zoology at the University ol Sydney or representatives elected by 
this Society or the Royal Zoological Society The attendance of members of the 
Trust, os shown in the last Report of the Trustees, shows that alterations in the 
constitution of this Trust are decidedly necessary The National Park Trust is 
w the same state, several members of that Trust not having attended a meeting 
for two years. The Minister for Lands promised that a representative of this 
Society should be appointed to the National Park Trubt but so far nothing has 
been done As regards Taronga Zoological Park, it is generally supposed, and 
naturally so, that even if the Royal Zoological Society does not control the Paik, 
at leaet It has some representation on the Trust, but this is not the case If the 
present system of Trusts is thought to be the best, which I doubt, they should 
be reconstituted on modem lines and institutions included that nghtly might t>e 
expected to have technical knowledge useful to the Trusts. I believe, however, 
that the Australian Museum, as is the ease in one at least of the other States, 
should be constituted a government department responsible either to the Munster 
for Education or the Minister for Agriculture The Botanic Gardens does not 
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lm\c an unwieldj Buaul to contiol the Director, and some Similar fomu of govern¬ 
ment would probably benefit Zoology considerably 

To deal with out fauna m ail its aspects, I would beg to suggest the * 
abolition of all Trusts m connection witli zoological matters and that the in¬ 
stitutions concerned, controlled by their own responsible officers, be placed under 
some suitable government department Then an honorary Advisory .Board should 
be established to report to the government on all general matters dealing with 
our animal 5 * Su«li questions as the preservation of the existing faun it, the Birds 
and Animals Protection Act* the Zoological Survey, the issue of permits to col¬ 
lect, the export of live animals 01 skins, might tie referied to such a Board, which 
would eon-nut of those government officials such os the Director of the Museuth, 
the chief ot the Stock Department, the Government Entomologist and the Director 
of Taronga Park, together with the Professor of ZtKilogy at the University and 
direct lepresentatives of Scientific Societies ami perhaps a representative from 
the Customs Department Such a Board would be quite capable of expressing a 
definite opinion on any zoological question that might be submitted to it bv any 
ot the Government Departments and, as tune went on, from this might readily 
develop a Zoological Survey for the whole of Australia 

Not must we forget that in an attempt to pieserve oui fauna the flora plays 
an important pait, the fauna cannot exist without the flora Within very re¬ 
cent times as a result ot drainage in a particular pait of England, one species 
of butterfly hn<? disappeared Not only for the benefits our forests contei on our 
animals, not foi the commercial value of their timbers, should they be preserved, 
but for their own beaut> and their use in purifying the atmosphere and providing 
shade in the heat of the day What is more unpleasant than a duet) country 
town, treeless and bare, the othei side of the picture, however, brings pleasant 
memories of sevei al country towns we have visited 

One of our members {Mi T G Slaane) lias lately urged m the press, the 
necessity of preventing the destruction of the trees of the whole of the area of 
New South Wales that exists above 4,000 ft This area is unfortunately jaot of 
very great extent and will m the future, if preserved, be a valuable asset, but, if 
unintelligently denuded oi trees, will be a menace to us These highlands are 
the gathering grounds of our rivers, our future health resorts, and from the 
rivers that rise there we will in the future obtain oui electrical supply Let us 
see that those are preserved from such destruction as will prevent them being 
of use to future generations I well remember my first journey to Mt Kosciusko 
—then a two days' trip fiom Sydney—-the final stage being on a cattle horn and 
leading a puck horse, now this nature’s paradise for zoojogisl and botanist can 
be reached in comfort in about 18 hours from Sydney Another area above 4,0W> 
ft, almost of equal importance and but little known, is that long spur from &e 
Main Divide—the Mount Royal Range, the new from certain portions erf winch 
is truly magnificent, at present difficult of aeceas, it could readily be put into 
easy communication with the cities of Newcastle and Maitland and the towns <rf 
the Upper Hunter Its Natural History wonders have only yet been paftaaQy , 
explored. I will never forget the trip I made to Bamngton Topp last year, 
guided by our fellow member, Mr J Hopson—the delight in the mvigpritin# 
atmosphere, the wonder at the country passed through, the teeming insect life 
of the Tope and the enrichment of my own edltdaop As evidenced 
letters appearing in the press of late, the general puMyo are to fen ^ 
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forest id tie preservation of our fauna and flora and it behoves us who study 
them to lead the way and do our best to pass on to our descendants the inheri¬ 
tance we have received, as little impaired /is the development of this glorious 
Australia of ours will allow 

A further account of breeding experiment* i mth the Satyr me genus Tisi phone 

In my address to you last year I showed, by experiment, that the interesting 
and variable race of Tmphone abeona called joanna was a u&tuial hybrid be¬ 
tween the broad orange-banded southern race and the narrow cream-banded 
northern race 

Since our last meeting i have conducted many iurtlier experiments with 
these butterflies on the liner* indicated previously, but m most cases ihey an* not 
sufficiently far advanced to discuss, or to compaze with the previous expen- 
ments I succeeded last veur in obtaining thirteen successful pairings with 
abeona and mornst, the larvae of the latter being obtained near Wardell, Rich¬ 
mond River and, chiefly, from fJrunga, at the mouth of the Bellinger River The 
number of fertile eggs was consnleiably larger than on the previous oicasum and, 
though all the larvae have not yet pupated, 1 expect to obtain more first genera¬ 
tion butterflies than the one hundred secured with the first experiment Already 
I have obtained 101 first generation hybrids wlucb 1 exhibit to-night and have 
about 30 pupae yet to emerge The experimental cages, the cost of which was 
defrayed by a grant by the University of Sydney fiorn the McCaughev Research 
Fund, have proved a great success The food-plant of the laivae (Gahma) 
grows, ii anything, too vigoioush and I have introduced scverul lefluemenli in 
manipulation Already 1 have begun to make mv pairings to produce the second 
geneialion of but tor flics and have been ven successful I have this tune paued 
one of the first generation females with a male abeona and u male ol the first 
generation with a lemale worm/, also 1 have paired a male and a female from 
the sonic first generation family, in addition to rime pairings, of winch the sexes 
came from different first generation families It will thus be *een that i have 
Bomewfeftt extended the scope of the experiments and, when the whnU range of 
experiments is completed, I will have a vast amount of material on which to 
base my conclusions 1 suggested last yeai that interesting and uupoitant results 
would accrue if it were possible to rear a family of the Port Maequune race 
joanna from known parents Unfortunately, my visit to Port Mnujuiine last 
Easfoi did not yield me sufficient larvae to nrnko this experiment* bui I brought 
back two females aim, both of which laid fertile eggs One of thaw*, of the 
cream type, only laid 9 eggs which gave me five butterflies whwh are shown to¬ 
night Unfortunately, through an accident, the lemale escaped and was lost 
This female had probably laid several egg* befoie hex capture. The other female 
Was of the orange type and had probably not laid any eggs before f caught her, 
on 17tb April, 1922 Daring 18th and 19th April she laid 14 eggs from which I 
reared 12 butterflies (Plate n.* figs 4-15) These are shown with their mother 
{Fig* 2) on Plate ii and are exhibited to-night Plate u also shows a male 
abroad {Pig 1) and a male morriti (Fig 3) for comparison and I propose to 
Atveott briefly thin family to-night. 

^or convenience of comparison Plate in, issued with my addiess last year, 
js Repeated and accompanies this address as Plate i This plate consists of 
hybrid* between the races abeona and morns* belonging to the first, second and 
third gene ration* , and ware shortly discussed in my remarks last year 



XIV 


ruiusnnsKT's aodhbss 


In the following descriptions only the upperside is taken and the coloured 
markings are described in detail The ground colour of the wings in freshly 
emerged specimens is nearly black, but soon becomes duller and browner with 
age, the two ocelli on both fore and hind wing are always darker than the ground 
colour, being jet black, and not fading with age as in the case of the ground 
colour These ocelli are the first portions of the wing to show any colour when 
the pupae are darkening preparatory to emergence The subapical ocellus is 
usually about one-third the diameter of the feubtomal on both wings, they all 
have a white pupil, dusted in vaiving degree with blue scales, which are more or 
less extensive on the subtornal ocellus of the hindwmg The subapical ocellus 
of the hindwing is the least developed of the four and is sometimes obscured 
For convenience, the specimens on Plate n are desenbed in order of emeigem*© 

Fig 1 T abeona male, emerged Sydney, 4th Nov, 1922 Forewmg Ocelli 
not encircled by any colour, a faint subapical orange bar between subapical 
ocellus and end of tell (this bar is more prominent m the female), a broad 
orange band from vein 1 to vom 11, narrower where it curves round the sub- 
toraal ocellus and forming a well defined bar across cell Hmdwing Subapical 
ocellus usually faint, more prominent m female, subtornal ocellus prominent, sur¬ 
rounded by a dull red circle 

Fig 3 T mornst male, larva from Urunga, Bellinger River, pupated 
Sydney, emerged 7th Nov, 1922 Forewmg Subapical ocellus surrounded by a 
faint cream circle, sub tom al ocellus surrounded by a cream circle, sometimes 
indications of up to four pale spots between the ocelli, a subapical white bar 
between subapical ocellus and end of cell, a nairow white band below and on 
basal side of subtornal ocellus, extending from just below vein I to vein 4, 
usually larger and more extended in the female between veins 1 and 2, no bar 
across cell Hmdwing Both ocelli surrounded by bright orange-red circles, that 
surrounding the subtornal being very wide, an irregular white discal baud basally 
to both ocelli 

The above dcsoiiptions of average male specimens, together with the coloured 
plate (Plate n • figs 1 and 3) will aid the description of the following family 

Fig 2 T joanna, the female parent of figs 4-15, caught at Port Mae- 
quarie, 17th Apnl, 1922, laid 14 eggs at Sydney, 18th and 19th April, killed 19th 
Apnl, eggs hatched 2nd and 3rd May, J922. As this female was brought home 
m a box from Port Macquane and fed and kept alive to lay her eggs, the speci¬ 
men is naturally rubbed and faded, but the figure gives a very good representation 
of the specimen as it now exists, Forewmg* Ocelli as in morrm, though the 
subtornal is not so conspicuously ringed, subapical bar prominent, pale yellow; 
ducal band pale orange, narrow, irregular, from veins 1 to 4, and extended be¬ 
tween veins 1 and 2 Hindwmg* Ocelli ringed rather deeper orange-red than 
m morrat, ducal band much reduced in mse and faintly indicated, pale orange. 
The figure apparently shows a pale orange bar across the cell of forewing, this 
is not present on the upper surface, but is due to the scales above being rubbed 
off, and the band from beneath showing through the wing 

Fig 6 Male, emerged 13th N6v., 1982. Forewmg Ocelli as m aonw, but 
sunrounding circles fainter and browner, subapical bar yellowish cream; discal 
band broad, pale yellow, with traversing veins sealed brown, this band © very 
nearly as broad as m abeona and the portion across the cell is well defined. 
Hmdwing as in abeona, no ducal band, the eirdes surrounding the ocelh dull 
orange red. 
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Fig 8 Male, emerged 13th Nov, 1022 Almost identical with Fig 5, the 
pale band of toiewing being slightly broader 

Fig 11 Male, emerged 15th Nov, 1022 Forewiug Ouclli as m obeowa; 
subapical bai ver\ faintly indicated, brown-orange, diseal band biqjwl, only ex¬ 
tending slightly above \em 3, dull brown-orange, reduced to a suffusion within 
the cell Hindwing os m Figs 5 and 8 

Fig 14 Male, emerged 20th Nov , 1922 Almost identical with Fig. 11 
Fig 4 Female, emerged 1st Dpc, 1922 Forewmg* Ocelli only faintly 
envied, subapical bnr cream, broad, dull orange band confined between veins 1 
and 3 Hiudwing, as m abcona, no discal band, the circles surioundmg the 
ocelli dull orange-red * 

Fig 7 Female, emerged 1st Dec, 1922 Forewing almost identical with 
Fig 4j the ocelli are surrounded by brown cnclcs, the discal orange band is 
slightly brighter and broader, and extends across the cell Hind wing as in Fig 
4, with the circles surioundmg the ocelli slightlv brighter 

Fig 10 Male, emerged 17th Dec, 1922 Forewing Ocelli surrounded by 
brown circles, subapical orange bar faintly indicated, discal brown orange band 
confined lietween veins 1 and 3 and not entering t oil Hindwing with diecnl 
orange band very faintly indicated basal to the ocelli, which are Minoundcd by 
dull brown orange circles Almost identical with Fig 14 

Fig 12 Male, emerged 21st Dec, 1922 (pupated 3rd Dec) Forewing 
differs from Fig 10, in the subapical orange bar being more distinct, the disoil 
brown orange band slightlv narrower Hindwmg differs from Fig 10 in having 
the discal orange band slightly better indicated 

Fig 13. Female, emerged 22nd Jan, 1923 Forewing (belli surrounded 
with brown circles, •nibapnal bat distinct, white, discal band biond bright orange, 
broad between veins 1 and 3, only entering eell as a suffusion Hindwing 
Circles surrounding ocelli mange-red; discal band yellowish, narrow, indistinct 
m the middle 

Fig 0 Female, emerged 27th Jan, 1923 Forewing Ocelli surrounded with 
cream circles, subapical bar white, discal band broad white, extending ns a well 
defined liar across cell Hindwing Ocelli very prominent, surrounded by dull 
orange-red circles, discal band veiy faintly indicated 

Fig 9 Female, emerged 6th Febr, 3923 Only differs from Fig 7 in 
having a narrower discal orange band on the forewmg, which is paler towards 
the costa. 

Fig 15 Female, emerged 13th Febr, 1923 Foiewing agrees with Figs 7 
and 9, subapical bar narrower, discal orange band intermediate m width be¬ 
tween those of Figs 7 and 9 Hindwing almost identical with Figs 7 and 9 
When this family is studied it will be noticed that four males appeared be¬ 
fore the first female, then another female, followed by two more males nnd 
Anally four females; though the eggs were all laid within two davs of one an¬ 
other and hatched within two days of one another, the difference in time of 
emergence of the first and last specimens was thiee months, whilst the difference 
m time between the first and last male was a little over one month, the difference 
between the first and last female was about two and a half months Tt should 
also be noted that the sexes are equal m number In general colour marking two 
males (figs. fr and 8) and one female (fig 6) show the pale eolonr of the northern 
face mom**, whilst the remainder have the darker colour marking of abeona, one 
speexmeo only (fig 13) has the hindwing band of wmrmt at all well developed, 
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but much murowei and somewhat dmker, a few specimens have thin band 
alightlv indicated The colour of the circle* surrounding the ocelli of the hind- 
wing is intermediate between morrust and abeona, being much nearei the sise 
and shade of the former An regards the shape of the forewmg marking; it 
should be fbmembeied that abeam has a bar across the cell but this is absent in 
fnorrm, ot the twelve offspring, mx have thw bar \ery well defined and include 
the three pah speumwis, two (figs 11 wtd 13) have a suffused patch of orange 
Beales, in tigs 12 and 14 a tew Males can be seen with a glass, but 1 cannot 
find an> orange scales m the coll*, of the forewing m figs 4 and 10 Hot one 
of the offspring show* any great resemblance to their mother, which represents 
a tvpe seldom iaught at Port Macquarie This interesting family shows, in 
the general sfinpe ot its forewing markings and the absence of the hind wing 
band, a closei approximation to abeam than to morrm, and the colour of three- 
quaiters of the specimens is that of abeona lather than wmsi In the size and 
colouration of the ocelli, the approximation is rather to mormt than to abeona 

The othei iamily 1 reared under the same conditions, and which I also ex¬ 
hibit to-night, consisted of two males and three females, which emerged 10th 
Nov, 23id No\ , 29th No\ , (male), 10th Dec, 1922, (male), 13th Febr, 1923 
Tlic ieraale parent via*, also caught at Port Macquaue on 17th April, 1922, and 
laid a tew eggs during 18th and 19th April, she was of the pale foitu, somewhat 
like Plate i, fig (> and was somewhat worn when caught and I have little 
doubt that most of her eggs had been laid before her capture, this is shown as 
well by the tact that hei offspring tonsisted chiefly of females and that the 
first and second specimen# to emerge were females Three of the five specimens 
have white markings, two being orange, these two have a definite cell bar on 
the Arrowing, these bars are slightly indicated in the otiier specimens All the 
specimen# show traces of the discal band on the hmdwing, this being most pro¬ 
nounced in the w lute female, well indicated in both the orange females, and 
showing only truces m the two white males In tins small family one male 
spot mien approaches very dose to Plate i, fig 5, but has the hindwing band 
less well indicated, the two orange females, which both emerged m Nov,, 1922, 
are intermediate between figs 3 and 11 on Plate l The other male is some- 
wbat like Plate i, fig 4, whilst the last female to emerge can be compared with 
Plate i , fig 9, but has somewhat Josh white on the forewing 

Tlie two families, consisting of 37 specimens, show 11 specimens with orange 
markings, a much bigger proportion than amongst the specimens vre have caught 
at Port Macquarie and, owing to their comparative ranty there, we have always 
tried to secure every orange specimen we saw Th$ experiment would have 
been much more satisfactory if I had been able to secure both parents of my 
families, but under the circumstances I was not able to do so I brought back 
several larvae from my trip of last yoar, but appropriate sexes did not emerge 
at amiable tunc* to enable me to pair 

If evidence to show that Tistphone jaanna is a hybrid race, were needed 
after the results of the experiments I brought forward last year, the two families 
that are now before you are quite conclusive evidence of that feet. Knob maty* 
stud} has to be given to the butterflies obtained from these experiments, and tlm 
work had to be continued still further* I hope on mm future ommim to lay 
before you the results of what I have doue-Hrtsplts that axe unique and gb 
ftur as Australia is concerned, ' * , 
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Notes on the Ufe-hwtories of Australian B utterfhes 

For 9<na6 years 1 have been engaged in studying the life histones of our 
Australian Butterflies and have had excellent drawings made of their larvae and 
pupae These have now increased so much that it seems desirable to furnish a 
list of those that are known, with a few notes as an aid to the possible discovery 
of the life-histories of other species not at present known. Very little so far 
has been published on the bionomics of our butterflies, but I hope, when my 
drawings and notes have increased a little more, to have the whole of the 
material at my disposal published as a companion volume to the “Butterflies of 
Australia ” In 1864 we had the beginning of Scott’s folios of “Australian Lepi- 
doptera,” where a few life-histones are given, in 1888 Mathew (Trane Ent Soc. 
London) described and figured a number of larvae and pupae from Australia, m 
1889 Olliff added one or too more m “Australian Butterflies”, in 1893 an ex* 
celient work, “Victorian Butterflies,” by Anderson and Spry gave good accounts 
of the hfe-histones of a number of the Victorian species, in 1907 Rainbow pub* 
linked “A Guide to the Study of Australian Butterflies” incorporating what had 
been written before and adding some new life-histories f Jlhdge (Pioc Royal Soc* 
Qld, I960) has given a list of the Butterflies of the Brisbane district mentioning 
m many cases the food plants of their larvae A method I have often found 
successful m obtaining larvae, is to dissect the eggs from the body of & female, 
when usually one fertile egg is obtained This method has been used in cases 
where I have been rfn&ble otherwise to find larvae, but is only useful where some 
knowledge of the probable foodplant *can be obtained The single larva of 
Heteronympha soUmdrt that I succeeded in rearing through all its stages, was 
procured in this manner In the following list I have used the generic mime and 
subspecifie name only 

Family Nymphahdae 

Unless otherwise stated all pupae of this family hang suspended by the 
tail 

Subfamily Danmnae. 

The larvae of this subfamily feed upon plants which, when broken, exude a 
milky juice; they are smooth, with two or more pairs of long fleshy appendages. 
The pupae are short, smooth; often with bnlliant metallic colours 

Dana%da arehippue and D pehha both feed on the two cotton or milk weeds', 
the latter also on an indigenous native Asckpiadaceous plant m the interior 

Euptoea eortnna has been found feeding on Figs, Oleander, Stepkanotts and 
Mandetofkq, The other species of Euploea should be looked for on similar 
plants; some years ago I had a pupa of E darchia from Port Durum, but with¬ 
out note at to its foodplant * 

Subfamily S&ytmae. 

During the last few years I have been very successful m finding larvae of 
thus subfamily and also m obtaining eggs from fertile females bv a method 
pointed out to me by the late F. P. Spry. The larvae of the bulk of the species 
feed l*pe& any of our soft, grasses, indigenous or introduced. A female, placed 
in a cage of wire game or mosquito net over a pot of growing grass, will m most 
mm- lay eggs, from Which, with care, the larvae can be reared to pupae Both 
the larvae and pupae of tbk ettbflumly are very variable as regards colour, and 
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little reliance con be placed on a description taken from one individual only; 
usually all the laival instars but the last are some shade of green, whilst the last 
instar may be green, brown or chocolate m the same species Again green larvae 
may give either brown or green pupae; and similarly with brown larvae. In this 
subfamily the fullgrown larvae of some of the smaller species are hard to dis 
tinguish hom young stages of the larger species In all species that have eome 
under my notice, the baby loiva, on emerging from the egg, has a hard black 
head The larvae arc usually smooth or only slightly rough, head hai*d and often 
with lateral processes, they feed at dusk, or after dark The pupae are usually 
smooth, never with spines, but sometimes possess dorsal ridges or corrugations 
Myealesia inf meat a —A single pupa only has been obtained by Mr N B 
Tindale 

MelamttH leda —I have only had green larvae of this, but the eactraordmaiy 
head is vauable in colour It has been found feeding on Paspalum, Buffalo and 
olliei grasses. 

Yphthtma arciowt —Food plant grasses, all my larvae have been light blown 
in the last mstar 

llypocysta euphemia --Foodplant grasses, all larvae were biown in the last 
m<itur, in shape the pupa was allied to I£ mettnus and E pseudmus 

II vnetirius —Foodplant grasses, numerous larvae have all been gieeti in 
all mstara 

II peeudmus —Foodplant grasses, larvae brown in last instai 
II adtante —Foodplant glasses, larvae brown in last instar, pupa very long 
and thin and quite unlike the three other species of! the genus 

Heteronympfta —Six of the seven species have been obtained, they are all 
grass feeders and the colours of both larvae and pupae are very variable I have 
had eggs of H cordacc, but did not succeed in rearrng any Now that these life- 
luatories are known a rearrangement of the order of the genus is necessary 

H merope, paradelpha and phtlerope have the heads of the larvae without 
projecting horns, and pupate unattached on the ground under leaves, pieces of 
bark or logs 

H mmfica banJm and nolandrt have the beads of the larvae with prominent 
horns, and the pupae are attached by the tail, usually very dose to the ground 
Argynmna hobartia —Foodplant grasses, passes most of the year as a pupa, 
pupating early m the year and the perfect insects emerging in September and 
October Probably an occasional specimen emerges in March, which accounts 
for the records at that time, but it is not a general rule, for a dozen pupae I bad 
remained m that state during the winter The pupal skin is thick and tough and 
the pupa looks like a piece of charred wood 

Oreuenwa lathomella —Foodplant grasses, I have had two laivae only 
which were very light brown in the last mstar, but numerous green ones, pupa 
corrugated, attached by the tail 

0 corrcae —Foodplant grasses, pupa corrugated, attached by tail 
Oreixcmca latiahti—l considered this as an alpine form of 0 latfwmeUa, 
but have since found that their ranges overlap slightly on Mt Kosciusko Though 
the larvae are very similar, the pupae are very distinct, that of lattahs being 
quite smooth and lying unattached on the ground, or amongst the tufts of snow 
grass on which the larvae feed. This form must now be raised to & ftifctmot 
species 

0 , orichora —Foodplant* grasses, pupa smooth, unattached on gtfound 
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Xcntca acanthi —Foodplant grasses, larvae m most cases green m last 
instar, pupae attached by tail, brown or green* Young larvae are very difficult 
to separate from fully grown specimens of Hypooyata metmus 

X klugi —Food plant grasses, larval head very hairy and without horns, 
green, pupa very difficult to separate from acantha. 

Tisiphone abeona —Food plant sword grass (Gahnta)) larvae always yellow 
green, a few showing a brown median dorsal band, pupae green, attached by tail 

Subfamily Nymphahnae 

Larvae spiny or with fleshy prominences bearing hairs (except E sempromua) 
Pupae angular, often grotesquely so, in E sempromua smooth, suspended by the 
tail. 

Eult'im sempromus —Foodplants several species of Aoaaa, including A 
Bailey ana, A longtfoha , also Bobtma pseudoacacia Head of laiva with four 
long horns Pupa smooth 

Phaedyma shepherd *—Food plant flame tree on the Richmond River 
Precis villtda —More often found on Plantago , feeds also on Erythraea om&- 
trahfi and Antirrhinum (Snapdragon)* 

Pyrameis kershawi —Foodplants “Everlasting Daisies” and “Capo Weed” 
P ttea —Foodplant nettles 

Mynes guinm —Foodplant ‘‘Stinging Tree” in the north 
Nypohmnas nenna —Foodplant “Sida” (Paddy's Lucerne) 

Doleschalha australis —Foodplant a low growing sciub plant with a pale 
purple flower Pupa smooth 

Cetluma chrystppe —Feeds on a creeper I ha\e a blown larvn and several 
dead pupae from Mr F P Dodd 

V pahtha —I lm\c dead pupae only of this 
Cynthui ada —Known only to me from a pupal shell 
Cupha prosope - -Known only to me from a pupal skin 
Argynma t nconstana —Mr. Tlhdge tells me feeds on wild violets 

Subfamily Acraemae 

Aoraea andromacha —Foodplant Taxoma , I have also taken eggs on. vanons 
Passionfmite and Grtmadilla Larva with branching spines, pupa smooth 

*'Family Lycaemdae 

The larvae are small, flattened and slug-like in shape and in most cases are 
attended hy ants, and by watching ants one can often get a clue to where the 
larvae are hidden Young wattle bloom should be beaten into an umbrella in 
order to collect the larvae which are very difficult to find when feeding Any 
flowering vine should be searched and the buds opened, as larvae arc often found 
in the unopened buds The young shoots that arc given off from the stumps of 
some of our native trees are excellent places to search for larvae The pupae are 
usually fastened by the tail with a girdle round the middle and are found under 
pieces of bark on the trees, under leaves on the ground, in ants* nests, and m a 
few eases pupate under the soil 

Philms wnotatus *—Foodplant the wafer Fig I have onlv a pupal shell 
which is of the usual Lyeaemd type and very hairy 

Caudalidts xanthospilos. —Foodplant, species of Ptmeha (2 species), laiva 
green; pupfe unusual in having a much flattened heart-shaped abdomen 
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C heaihx — l have only found this on Pkmtago, though Mathew records it as 
feeding on Westrmgta roBmanmfolta, a coastal plant, around which 1 have often 
seen the butterflies flying 

C abfitmths - Food plant * Cc&tanospermum aw t tale (Black Bean or Moreton 
Bay Chestnut), 1 have recently taken it also on the native Wisiwna and the 
young shoots ol three trees 

C hyactntfufia — Food plant the parasitic Costtythae, a wire-Uke climber 
which oiten festoons other plants Mr Dodd has found t\ erinm on the same 
plant and no doubt V (uasta also teeds on it 

Paeudodipsa* myrmecophila — Both lanae and pupae have repeatedly been 
found in ants’ nests and I have already suggested that the larvae are fed by the 
ants 

V brtsbanot'ttf probably has the same habits, pupae having been obtained 
P ihgtjlm — Foodplant I^oranthus (Mistletoe). 

MUetus doheta —Foodplants Acacia decurren8 and A Cunning ham ft and 
*probablv other species 

M apt Ha Has been iound feeding on a vine growing m the mangrove 
swamps 

M hecalius —Foodplant Pomaderns 

M ujmta .—Has been found feeding on several species of Acacia, 

ThyeonoUs toy got us —Foodplant a plant known as “Red Ash'* {Alpktioma 
exccUa) , both larvae and pupae are somewhat lake those of M hecaltus* 

Nacaduba feldert and N bioceUata I have found feeding on buds of several 
species of Aaacw, and obtained the larvae by beating, they resemble the Acacia 
buds very closely Mr Ilhdge has found larvae of N flonnda on Trtiha axpera 
(Peach-leaf poison bush). 

Syntarucm pseudocassius —Foodplant Plumbago , feeds on the flowers. 
Lamptdes damoete$ —Foodplant* Ddiehos, sweet peas, lupins, Tree lucerne 
and man} similar plants 

Catochrysops platisaa —Foodplant. Crotalana (data (rattlepod). I found it 
once on a yellow flowered Leguminous vine near (’aims 

Zxxtna labradus.— Foodplant French Beans, lucerne, clover 
Neolucia agncola— Foodplants. Flowers of DiUwyma, Damcsta, Pultenaea, 
Bottsiaea and similar yellow spring flowering kgum^tous plants 

2V mathewt —■Foodplant * Flowers and young shoots of Monotoea eUipttca* 

N aerpentata ,— Foodplant : Ainplex aemibaccatum 

N sulpttius — Foodplant : RhagoJka Mi&arfotn (‘‘Saltbush”) and other salt 
plants growing at the edges of mud flats in our estuaries. 

ThecUnestbea onycha and T> misktnt* —1 have never satisfactorily separated 
these two species. Larvae have been found on Acorn a and also Macrosama^ I be¬ 
lieve those on Acocta belong to T onycha and the others to T. tmkmt 
T. 9cmt*Uata — Foodplant Acac%a buds 

Pardtucia aunfer and P. pyrodmui.— Foodplant: Bursana (“Bla<&thom”). 
Pceudalmenus chlonnda -—Foodplants several species of Acacta. 

Ogytto— Foodplants. Several species of Loramthvm (intifletoe). 

AH the species have been bred, excepting 0* 4dm and 0. atom**, hfet the 
various species of Lormthus have not yet been upeet&ea&y determined. 

Arhopalo .—I have had pupae of two species* but no record of tW foodplant* 
Mr. F F. Dodd informs me the lame are attended by the greet* tree ant 
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Prottalmenue and lalmmtua have been found on several species of Acacia and 
do not seem to be confined to any one species. 

Bypolycacna phorbas —The larvae are attended by the green tree ant. Mr. 
E J Dumigan has sent me larvae and pupae 

Liphyra brassohs —Mr F P Dodd, in bis account of this wonderful species, 
believes the larvae feed on the larvae and pupae of the green tree ant. 

Family Ptendae 

Larva smooth or with scanty short hairs, pupae angulated, pointed at both 
ends, attached by the tail and a central girdle 

Delias—D nysa and D. ntgtdxus have not been bred, the others feed on 
Loranthus (mistletoe) and D agamppe, m addition, on Exocarpus (Native 
Cherry) 

Ehdtna angulipenm s and E parthia —Foodplant Cap parte 

Anaphaets teutoma —Foodplant Cappans 

Iluphina scyllara —Foodplant Cappans 

Cat ops ilt a —Food pi ants Several species of Cassia 

Tertas sulphurata — Foodplant Breyma oblongtfolia 

T smilax —One autumn a female laid four eggs on the young shoots of Cassia 
fistula growing in my garden I reared three butterflies There must be other 
foodplants, as C fistula is not indigenous to southern New South Wales 

Family Papthomdae 

Larvae very often with short fleshy spines, without hairs, pupae upright, 
attached by tail and a central girdle. 

Trotdes —Larvae feed on Anstohchta, vines that grow in the scrub, two 
different species are known to me 

Paptho —All the species feed on plants giving a strong scent, when the 
leaves are crushed In many cases they have taken to introduced ornamental 
trees, in preference to their own indigenous food plants 
P sthenelm —Foodplant Citrus trees, Salvia 
P anactus —Foodplant* Citrus trees 
P aegeus —Foodplants Zuceria ( <4 wild lime”), Citrus trees 
P joesa —Foodplant Evodxa accedens, 

P capaneus .—Foodplant a rambling creeper, Melodonm Leichhardttu 
P parmatus —Mr. E J Dumigan sent me a pupa which emerged and larvae 
which died during transit. 

P macleayanus —Foodplants Sassafras and Camphor Laurel 
P choredon —Foodplant* Camphor Laurel 
P tycoon— Foodplant: Custard Apple. 

P maefartanet ,—I have had several pupae from Mr F. P Dodd which un¬ 
fortunately emerged m the post 

MmelaideB guaenslantkcus —Foodplant* Anstoloehta 
Eutycus cresetda —Foodplant * Anstoloehta (several species) 

Family Sespendae. 

Lame smooth; head large and hard. Pupa elongate, enclosed within a 
shelter formed by drawing the foodplant together or within a curled leaf on the 
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ground Foodplants, in many earn, grasses or allied plants. I have snesen- 
fully reared many species of Hespendae and from the larval and papal eharae* 
tern, I would place He*perilfo towards the and of the TrapegiUnae, aa their early 
stages are more allied to the Erynnmae. 

1 have bred Trapezxtes symmomus, Tekena and T petdUa, all found feed¬ 
ing on Xerotes. 

Toxidtu per am, T. doubledayt and T pantufa, —Foodplant: grasses. 

Dwpar eompacta —Foodplant grasses, 

Stgneta flammeata ,—Foodplant: grasses 

Mtxodtna holy eta and M aeluropxs. —Foodplant: Pattereoma, 

Motoemgha dtrphxa. —Foodplant: Leptdotperwturn. 

0 rets planus peromatus, —Foodplant* Gakma (sword grass). 

0 muntonga —I have found larvae at Mt. Kosciusko, feeding on a plant 
something like Gahnta. 

Heapertlla —All the larvae of this genus that are known feed on Gahma 
(sword grass) These include H ornate, pxcta L crypsargyra, mastersi, idothea. 
Taractrooera papyrta —Foodplant grasses* 

Padraona lascivuk —Foodplant, Imperata 
P flavovittvta and P hypomeloma .—Foodplant grasses 
Cephrem* sperthxae* —Foodplant* palms. 

C tnchopepfa —Foodplant: palms 
C amalta —Foodplant millet* 

Telecom kreffti ,—Foodplant Imperata. 

Badamut exclamation* —Foodplant. Terminal to. 

Smear* kasha. —Foodplant. native Wistaria. 

Phoemcop* beata. —Foodplants: Tnetania, Camphor Laurel, Custard Apple* 
Netroeorpne repanda — Foodplants CcdUeoma, Endumdrxk 
Eusohemon rafflesto .—Foodplant * WtUctea maerophyUa 

Though the foodplants of the Australian Butterflies are Aar from complete, 
a distinct advance has been made during the last ten years and I hope this im¬ 
perfect list will be an aid to my colleagues, and also point out what mnata* to 
be done 

Mr R Illidge has pieced Ms vast knowledge at my disposal, and the late 
r P. Spry supplied me with many notes Mr. F. P* Podd and Mr. B. J Dumi- 
gan are responsible for many flae things from North Queensland, Whilst Messrs* 
A* N Burns, G. M Goldfinch, G Lyell, J. Mann, Y. J. Robinson, U B. Thom, 8, 
T Turner, S J Wilson, and G. H. Wyld are always searching for larvae and 
pupae to send me. Mr R. & Tomer’s letters of some yean bade have provided 
many interesting notes. 

*r 

In now vacating the post of honour to which you elected m two jwn ago, 
I most confeaa to a feeling of pride when I know that ay mom wiQ stand 
amongst an honoured hat of Past Preudeota of this Society, man, of wham MM* 
happily still with na In presiding at our meetings, I Mt at flat some driMw, 
a many of the men who sat around the table had been my only instructow atfd 
teachers. The oafaihng courtesy of my cdUeogna on the Oounoil ha made my 
task much ksa burdensome than I had anticipated and 1 cease to ho your PraT 
dent with feelings that I hove yawed through two years of my lift that W 
always any the moat pleasant of memories. * 
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EXPLANATION OF PLATES i-u. 

Plat* L 

Hybrids between Tmphono abeona and T. morrm 

Fig. 1-6 .—First generation Figs 1, 2, 4, 6 are males, Figs. 3, 6 females Figs 
8, 4 and 5 are from the same family 

Figs 7-12—Second generation Figs 7, 8,10, 12 are males; Figs 0, 11 females 
All from the same drat generation parents, Fig, 8 shows the male 
parent of all the third generation hybrids in these experiments 

Figs. 18-16—Third generation. Figs 13 and 16 males, Fig. 14 a female 

Plate u. 

Fig. 1.— Ttnpkont abeona, male, Sydney, emerged 4tb Not., 1022 | 

Fig 2.— T Joanna, female, Port Macquarie, caught 17th Apnl, 1922, laid eggs 
at Sydney, 18th and ,19th April, 1922, which produced the originals 
of Figs. 4-15. 

Fig. A— T morrtgij male, from larva found Urunga, Bellinger River, Oct, 1922, 
butterfly emerged, Sydney, 7th Nov, 1922 

Fig 4.— T joanna, female, emerged Sydney, 1st Dec., 1922 

Fig 5.—T joanna, male, emerged Sydney, 13th Nov, 1922 

Figs 6.— T joanna, female, emerged Sydney, 27th Jan, 1923 

Fig 7.— T joanna, female, emerged Sydney, 1st Dec, 1922 

Fig 8 — T. joanna, male, emerged Sydney, 13th Nov, 1922 

Fig. 9.— T. joanna, female, emerged Sydney, oth Feb, 1923 

Fig. 10.—T. joanna, male, emerged Sydney, 17th Dec, 1922 

Fig. 11 — T. joanna, male, emerged Sydney, 16th Nov , 1922 

Fig. ife.— T. joanna, male, emerged Sydney, 21st Dec, 1922 (pupated 3rd Dec, 
1922). 

Fig 13.— T. joanna, female, emerged Sydney, 22nd Jan, 1923 
Fig. 14— T. joanna, male, emerged Sydney, 20th Nov, 1922 
Fig. 16 — T. joanna, female, emerged Sydney, 13th Feb, 1923 

Note.—An error occurred on page xi of my address last ‘year, in line 7, 
far “forewing” rend “hindwmg” in the description of T abeona anreha 
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Mr J H Campbell, Hon Treasurer, presented the balance sheets for the 
year 1922, duly signed by the Auditor, Mr F H Bayment, FCPA., Incor¬ 
porated Accountant, and be moved that they be received and adopted, which 
was earned unanimously 

No nominations of other Candidates having been received, the President de¬ 
clared the following elections for the ensuing Session to be duly made — 

President : Mr A F Basset Hull 

Members of Council (to dll six vacancies) Messrs E C Andrews, BA, 
F6S, J H Campbell, MBE, H. J Carter, B.A, F E S , Sir T W* E 
David, KB£S,CMO,DSO, DSc, FRS, Prof W A Haswell, DSc, 
FES, Prof A A Lawson, D.Sc, F,R S E 

Auditor Mr F H Rayment, FCPA 

A cordial vote of thanks to the retiring President was earned by aoclamar 
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THE HIGH TEMPERATURE ORGANISM OF FERMENTING TAN-BARK. 

Part n 

By R. D Sc, Macleay Bacteriologist to the Society 

(Tec Text-figum) 

| Read 28th March. 1923 1 

In the firsjHgirt of tlus research, it was shown that tan-bark, alter under¬ 
going a^iehjHp# treatment, known as “tempering,” was capable of being 
attacked % aflRhnophihc bacterium and during the feimentation a quantity 
ol carbon dioafm was given off It was suggested that the preliminary treatment 
eliminated inhibiting substances such as the residual tannins of the bark 

On taking up the investigation again, the first problem that suggested itself 
Wfta-tbat of the nature of the fermentable constituents of the tempered bark 
These are presumably soluble or slightly soluble in the liquid in contact with the 
'baft; and it seemed advisable to make an aqueous extract and test its fernen- 
totality 

Accordingly, 200 giams of tempered bark were warmed for 2 hours at 60 p 
with 400 e.c of water, and filtered through a Buchner funnel The residue wan 
again treated with water and this was repeated a third time The total liquid 
and washings measured 1186 cc The fluid was evaporated under diminished 
pressure to 74 o c and filtered through a porcelain candle. 

Ten c.c. portions, approximately equal to the extract from 27 grams of bark, 
were put fato flasks, one of which contained kieselgubr and another contained 
flit&r paper; a thud served aa a control A fourth flock contained 30 grams of 
Ihe dried residual bark All four flas^f* were put into the apparatus described m 
the first part of this paper It will be remembered that the flasks were kept at 
W* and a current of pure air swept any carbon dioxide evolved during fermen- 
tafatt 'kite fleakfc of baryta water. 

The flasks w$r* seeded with bacteria at the start and were examined from 
tfatb to tithe to determine the activity or vitality of the bacteria Water was 
added as Occasion demanded to replace that carried over in the current of air 

A& eiufiy question that arose was, how much carbon dioxide would one be 
justified in attuning aa having been derived from a fermentation and how much 
firttaft the err o r s of the apparatus! The, error of the apparatus is traceable to 
leakage Of ate containing tasbon dioxide into the apparatus, possibly through 
Maw** ttOManSt poteitdy by diffusion through thin-walled rubber tubing 
ttfl fa escape past the guarding soda-lime and baryta water. Against 
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thib leakage there may have been a loss through the fermentation carbon dioxide 
having been imperfectly caught in the measured baryta watei Doubtless there 
was a certain amount of compensation one way and the other but some cases in 
which there could be no uncertainty about the absence of fermentation gave a 
yield oi about one milligram of carbon dioxide per diem 

In the tables that follow, the daily determinations which were made to the 
first decimal place aie omitted and only the aggregate product to the nearest 
whole rnuubei is given This makes for conciseness and gives the data from 
which the curves were constructed 


Table i —Carbon dioxide in milligram* 
Aggregate amount* 



Days 

1 

2 

J 

4 

5 

6 

0 

1 

Extract with kieselguhr 

1 

_ 

5 

16 

SO 

40 

SO 

a 

Extract with paper 

5 

— ■ 

0 

IS 

16 

— 

2fi 

a 

Extract alone 

2 

— 

7 

If 

20 

— 

a. 

j 

Water exhausted bark 

AS 

186 

217 

282 

£86 

872 

— 



The extract had undoubtedly been fermented, for the aggregate amount of 
carbon dioxide is well above the limit fixed for the error of the apparatus But 
the fermentation had been feeble and it is evident that water extracted but little 
fermentable matter from the bark The amount of extract m each flask was 
derived from 27 grams of bark and the 30 grama of the residual, water-exhausted 
baric gave from 10 to 20 times the amount of carbon dioxide m five days 

The organic matter in the flasks was very small in amount The liquid ex** 
tract, evaporated and dned at 130% contained 25% of solids and 528% of this 
consisted of ash Thus the 10 c.c. in the fermenting flasks contained 120 milli* 
grams of ash-free organic matter 

The test-tube reactions for the brown-coloured extract were those of humic 
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acid and doubtless this was the chief organic constituent Naturally it would be 
present as humate 

At the close of the experiment, the flask with the ext 1 act alone (le, No 3) 
was kept and into it was placed a quantity of recently ignited willow charcoal 
The idea was to see if the charcoal gave a better substratum for bacterial activty, 
something akin to moistened bark 


Table la —Carton dioxide In m^nut 
Willow charcoal added to No 3 on the ninth da* 

Day* (continued) 10 11 « 15 17 10 SR SR 30 18 Jfl 

Aggregate ^iolA starting from 32 47 55 b3 73 80 85 04 105 117 124 lltt 


Jlefore the addition of the charcoal, No 6 had given off 32 milligrams. Next 
day 13 tngrms. were obtained, no doubt chiefly derived fiom carbon dioxide 
adsorbed by the charcoal and given off at b0° From the jump of the curve it 
would appear that 10 mgims may be safely put down to this source and, making 
this allowance, it is shown that the charcoal aided the fermentation We cannot 
go further and claim that the tlmrcoal was itself tormented, lot, although 130 
milligrams of carbon dioxide were obtained tiom 120 mgrms* of humic acid plus 
charcoal in 36 Ijays, \et the error of the apparatus, which we have put down 
at a milligram per diem, reduced the total to a quantity that might well be derived 
lrom the extiftet It was, however, a trial experiment and os smh is suggestive 

In a second experiment, 16 grams of tempered bark passing through a No 12 
sieve but retained by No 24, were put mto a Soxhlet oil-extraction apparatus 
and extracted with hot rectified spirit for 8 hours On cooling, the alcohol tlucw 
out a fat which, on hydrolysis, yielded stearic acul (mp70°) 

The alcoholic extract was evaporated, tiansferred to a flask with water, 
seeded with bactena, mixed with ignited pumice fragments and connected up in 
the fei mentation apparatus 

The bark, after the alcohol treatment, was extracted with hot water m the 
Soxhlet apparatus for 14 hours The aqueous extract thus obtained was 
evaporated and worked up as in the previous paragiapb 

The residual bark was percolated with 2% ammonia m the cold, then trans¬ 
ferred to the Soxhlet apparatus and extracted hot for about 12 hours The ex¬ 
tract was evaporated to dryness, picked up with water and, being acid was 
neutralised with sodium hydrate and treated like the others 

Table 11 —Oarbon dtoxioe m mgrms 


Dan . 1 a 4 6 e 7 9 10 11 18 14 17 18 19 20 31 28 24 

Alecbollo extract . — 3--7 

* Aqueous extract , 10 18 — 23 — 81 — 47 — — 58 — 88 — — 68 — 71 

Ammoniac*! extract ♦ $ 1,7 89 — 43 — 59 — 60 80 — 93 — 108 115 — 122 — 


% 


‘This quantity of humic acid with 64 % of carbon is theoretically capable 
of yielding 281 mgrms* of carbon dioxide 
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Tiws al< oholie extract gave only 7 mgrms. in 9 days and it is clearly evident 
that tlieie mus no tei mental ion Thin u* one of the examples that led to taking 
the encn of the apparatus as one milligram per diera 

The curve ot the ammoniac ul extract ns almost a straight hue from the second 
to the thirteenth day The sudden jump an the seventeenth day may have been 
caused by the addition of 0 05 giama of peptone to the flask, although a similar 
addition to the aqueous extract on the eighteenth day was without effect. 

The aqueous and ammomacal extracts undoubtedly contained some material 
that was fermented 

In determining the Larbon dioxide caught in the baryta water by the difference 
m its alkalinity before and after exposiue to the air coming from the flasks, it 
was necessary to allow for traces of ammonia, coming from some of the flasks, 
being imigbt in the < old baryta. At first ibis was done by neutralising the 
baryta, filtering off the banum carbonate, dissolving it m standard sulpltunc 
acid, boiling to expel the carbon dioxide and determining the sulphuric acid 
neutralised At a later date and especially when ammonium sulphate was used 
as a souice of nitrogen in fermenting carbohydrates, it was fonnd to be more 
convenient to distil off from 10 to 20 co into a flask containing 1 ec of 01N 
sulphuric acid coloured with phenol-red. This gave an indication of the am¬ 
monia coming over and if the distillate remained yellow after 10 cc had passed 
over, the pieviously stopped inlet was connected with a soda-1 line tube, the flask 
cooled down and the baryta titrated When the distillate became alkaline, another 
c o of acid was added and the distillation was continued until it was certain that 
all the ammonia had passed over 

A third expeument was made with the tempered bark. Twenty grains were# 
digested for three da\b with 200 v c, of 1 % hydrochloric amd to remove calcium 
and magnesium salts The insoluble matter was wished until free from chlorine 
and the filtrate and washings (A) were evaporated to dryness, moistened with 
water and again evaporated. This was repeated several tunes and finally the 
suspension was made neutral to litmus It was transferred to a flask and the 
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excess of water over 30 cc woe removed by evaporation in a hot oven The 
liquid was then seeded and the "dash pnt in the fermentation apparatus The 
contents of the flash had to be neutralised daily for they rapidly became acid to 
dvee such as brom-thymol blue Only a small amount of carbon dioxide was 
given off—15 5 mgrms in 27 days—and tins was taken to represent the error of 
the apparatus. 

The scheme of the expeument is tabulated ui order to prevent confusion 


SO gr*m ft of tempered bark treated with dilute hydrochloric odd, filtered 


Filtrate 4 


Reaiduo treated with dilute ammonia filtered 

Filtrate B I Hnaiduo agi\n treated with ammonia, filtered 


I 


Filtrate C I Residue separated Into 


i 


Fine Iragmenta I> 1 Coarse fragments B 


The lesidual bark after the acid tieatment was digested m warn dilute am¬ 
monia (4%), allowed to stand overnight and filtered, it passed very slowly 
tluough the paper. Washing was continued until the filtrate became u pale 
brown The filtrate and washings (£), alter passage through porcelain, measured 
1614 c.c. and this volume, less 10 ( c, contained 3 7 grams of dry mattei, of which 
0 3 gram was ash Tin* fluid was evaporated, transfened to a small flask, seeded 
with the oiganism and put into the fermentation apparatus 

In 1, 2, 4, 5. 0 and 7 days the aggregate yields of carbon dioxide were 10, 
17, 32, 37, 43 and 48 mgrms 

As the fei mentation npjieared to be stopping on the 5th day, half a gram 
of peptone was added and, as this did not improve matters, the expenmeut 
was stopped on the 7th day 

The contents ol the flask were mixed with the acid extract (A) when the 
dark-coloured liquid was converted into a gelatinous paste, probably the humatos 
of calcium and magnesium In the fermentation apparatus a considerable amount 
of carbon dioxide was given off at first, but the production quickly fell away 
In 1, 2, 4, 7, and 8 days the aggregate yields were 18, 21, 25, 36 and 38 
mgrms. of carbon dioxide 

When tested on the seventh day, the pasty liquid was found to be sterile In 
casting about for a reason for this state of affairs, it was remembered that the 
omd extract had been concentrated to a small volume and doubtless the salinity 
hod become too great for the growth of the bacteria The suspension was there¬ 
fore filtered and washed with a solution of 0.6% magnesium sulphate, a salt which 
had, by this tune, been found to be very useful for the growth of the bacillus 
'Thus the suspension was freed from any excess of saline matter and from peptone 
The insoluble matter dried at 60° for two days weighed 4 7 grams. It was 
f ground m a mortar and put into a flask together with 30 c c ammonium sul¬ 
phate solution* and seeded. 


* Ammonium sulphate 6, magnesium sulphate, anhyd 1, sodium phosphate 2 
ftssium dilute 9 fcrams, brom-thymol blue solution 90 cc and tap-water to a 
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Table ni —Solid from Filtrates A -j- B 
Carbon dioxide m ragrros 


Days 2 8 5 7 8 11 13 16 18 24 28 

Aggregate yield 79 106 138 168 181 196 209 230 240 262 276 



The liquid was neutral on the second day, but had to be neutralised on the 
eleventh and twenty-first days The bacteria were active throughout the experi¬ 
ment 

On plotting the yields, a curve is obtained and its logarithmic nature shows 
that the material had been fermented A portion of the carbon dioxide Mould be 
derived from the citrate in the nutrient solution, but the yield ib much in excess 
of the 73 milligrams theoretically capable of being derived from this source 
Thus the insoluble matter obtained by adding the acid extract to the axnmomacal 
extract and consisting presumably of the humatee of calcium and magnesium, is 
fermented by the organism 

The residue from filtrate B was again treated with ammonia m much the 
same m ay as before and during the filtration, the insoluble particles were separated 
into heavier portions which I'emamed in the beaker and lighter ones that were 
earned with the washing water on to the filter 

The filtrate, C, when evaporated and dried, gave 1,8 grains of residual matter 
uhich did not ferment It became repeatedly acid during the attempted fermen¬ 
tation and, with the idea of preventing this, the acid was converted into a calcium 
salt by treatment with lime water Even then there was no pronounced produc¬ 
tion of carbon dioxide—39 mgrms in mne days after allowing for included car¬ 
bonate—and, as citrate of potash was unfortunately present m the nutritive fluid, 
no deduction could be drawn regarding the fermentability of the bum&te. 
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The smaller fragments of the residual bark (D) weighed 27 grams They 
were put mto & flask together with 30 c.c of ammonium sulphate nutrient solu¬ 
tion, neutralised, seeded and fermented* 

Table ft *—Small fragment* (D ) 

Carbon dloxida in mgrins 


Day* 1 8 4 6 8 10 18 11 17 

Aggregate yield 6 25 86 61 B8 1X6 126 186 142 


As the citrate added with the nutnent solution could not give more than 73 
milligram*. of carbon dioxide it is evident that the smaller fragments of residual 
bark were fermented 

The citrated nutrient solution bad shown itself to be capable ot producing a 
good growth of cells and certain control experiments had given no carbon dioxide 
Later experiments, however, showed that citrate could be and was fermented 
The possibility of its being fermented in these experiments must therefore bo 
taken into account 

The coarse fragments of bark, E, after the second treatment with ammonia, 
weighed 6 grams and contained 14% of ash A portion weighing 5 3 grams was 
put into a flask with 20 c c of water, seeded with the organism and adjusted 
m the fermentation apparatus The fermentation began well but slowed down 
soon after the sixth day and balf-a-grara of peptone was added in order to com¬ 
pensate lor the loss of nitrogenous nutnents occasioned by the repeated extrac¬ 
tion of the bark with water Then fermentation proceeded much more quickly 
but, as it was shown soon afterwards tiiat peptone lttelf is fermentable, the in¬ 
creased yield of carbon dioxide may have been due to the added peptone Ac¬ 
cordingly, on tli <4 nineteenth day, the solid contents of the flask were washed by 
decantation with water containing 05% of magnesium sulphate and the washed 
residue was put into a flask together with 20 c c of ammonium sulphate nutnent 
solution, seeded and connected up Although the flask had no peptone, the 20 
cc of nutnent solution which was added contained 0 06 gram of potassium 
citrate capable of yielding at most 49 milligrams of carbon dioxide and this 
should lie allowed for in considenng the fermentation 

Table ft* —Ooame fragments of Bark (E) Carbon dioxido in Digram Iggregnta yield 


Day* 1 2 4 0 7 8 9 IQ 12 13 14 15 16 16 10 21 25 38 

With peptone 18 27 48 54 02 81 102 121 148 150 — 173 — — 218 ~ — 

With citrate 17 — 31 — 61 56 — 09 83 — 07 — 110 180 — 162 1*8 188 205 


Considering the results from the bark with citrate and making an allowance 
for the carbon dioxide derivable from the citrate, it is evident that the coarse 
fragments of bark were fermented 

In a fourth experiment, a thirty gram portion of ground and sifted alley- 
baric was digested with dilute bydrochlono acid at 80° for a short time and next 
morning was Altered and washed. The residue, after digestion with 4% am¬ 
monium hydrate for two days, was filtered through paper A quantity of the 
filtrate was treated with a proportional part of the acid filtrate and evaporated 
to dryness, then picked up with water and filtered. The dried residue weighed 
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3 5 grams It was placed in a distillation flask with 30 c c of a bolter mixture 
of inorganic salts and soeded after neutralisation with ammonia 


T«bIo v - Hmunto in inline Carbon dioxide in mgrmn 
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The reason for making this test was that the hum ate in the earlier test 
(Table iu ) contained fermentable citrate, and the evolution of carton dioxide, 
79 mgrms, by the second day seemed altogether too speedy for a true fermen¬ 
tation It suggested an adsorption of carbon dioxide while the residue was dry¬ 
ing in the incubator Assuming that the 79 mgrms was adsorbed caibon dioxide 
and that the citrate yielded 70 mgrms by the 16th day, the diffeieuee of 80 
mgrms is not very far ftorn the results of the present test And as this test 
contained no fermentable substance other than the humatc, and the fermentatiou 
started slowly and appeared normal, tbeie is no reason to doubt the fermen- 
tability of humate 

The speed of fermentation might have been taster had the buffer lmxtuit of 
salts been less saline It contained ammonium phosphate 0 5, potassium phos¬ 
phate 05, anhydrous magnesium sulphate 01, sodium chloride 01 and calcium 
chloride 01 gram in 100 c c of tap-water The solution acted well when testing 
the reaction, giving the full depth of colour in a dilution of 1 to 70 But it 
was too saline for giving a maximum fermentation In proof of this we have 
the following data of the fermentation of 01 gram of lactose 


Days 

Buffor solution 80 c c 

Water 13 c c 

Buffor solution 15 c r 


14 5 7 

2 8 U 22 

7 27 40 03 


The half-strength buffer solution gave a better fermentation than did a 
Usclnnsky solution containing ammonium sulphate in place of asparagm The 
latter gave an aggregate of 15 in four and 31 mgrms in five days 

After finding that the buffer solution of salts was too strong, the super¬ 
natant fluid in the fermenting flask of the fourth expenment with humate was 
poured off and replaced bv water The following amounts were obtained 

Table vn—Humak In weak riiIido 


Dayi 278 

Agfft*gAt« >leld T 29 44 


Up to the eighteenth day, the yield was at the rate of 10 5 mgrms per diem 
as against 6 mgrms in the denser fluid 

In these experiments, the most pronounced fermentation was obtained from 
that humic acid which dissolved most easily in dilute ammonia This dul not 
occur, however, until the acid was combined with the bases of the bark previously 
extracted with ^dilate acid The more difficultly soluble humic acid did not fer¬ 
ment to any extent but this may have been due to the absence of the natural 
bam. The organic matter insoluble m dilute ammonia was fermented, but not 
so actively as the humate 

The complete elimination of humic acid from the bark is not easy In the 
last experiment (see above) the residual bark was divided and a portion subse¬ 
quently found to be two-fifths (=*= 18 grams of original alley-bark) was treated 
Wttfe i% ammonia* A deep-coloured extract waa obtained. The residue was 
washed with dilate ammonia until the washings became of a port-wine colour 
tt was again treated overnight with 4% ammonia This procedure was repeated 


Carbon dioxide iu mjrmn 


9 10 11 14 18 

6d 62 90 135 189 
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two times more The amounts of humic acid dissolved were 0 25, 019 and 014 
grams by the third, fourth and fifth extractions respectively It is evident that, 
for the complete elimination of tho humic acid, an eighth or ninth extraction 
would have been necessary Thus in Tables iv and iva., the fragments of ex¬ 
hausted bark would still contain humic acid and the carbon dioxide obtained by 
the fermentation of the fragments was probably derived from this residual humic 
acid 

It will be remembered that after the bark has fermented m the stack, it is 
subjected to a process of “tempering” during which it is watered and turned 
The procedure palpably induces a mixed fermentation m which moulds play a 
part, for a white mouldy growth can be seen covenng many of the outside lumps 
From the results so far obtained, it is evident that “tempering” is a process of 
hunuflcation 

There is certainly more humic acid m tempering alley-bark than in tan- 
bark Ah an example, a gram portion of dry tempered bark was treated with 
dilute hydrochloric acid and then with 50 c c of 4% ammonia for two days The 
extract contained 0 46 gram of soluble matter A control of dry tan-bark con¬ 
tained 0 32 gram 

The flora of the tempering heap comprises bacteria, yeasts and moulds and 
it is probably to the latter that the humification ib mainly due At any rate, 
among the moulds are several capable of fermenting cellulose and one would be 
justified m ascribing the degradation of the cellulose to these 

A fresh specimen of tempering bark was used m making suspensions or 
, dilutions of various strengths These were smeared on plates of Czapek ngar 
^and grown at 35° On the second day the fourth plate contained 15 large 
**olumcs of which 7 consisted of a freely growing Actinomyces 

There were three and a half millions of these in a gram of the moist bark 
O’^er small colonies developed later, but the Actinomyces, by its rapid growth, 
waAclcarly an important constituent of the flora It grew on cellnlose-agar, dis- 
the cellulose and forming a clear halo around the margin of the growth 
or colotK^ahowing that it secreted an enzyme capable of dissolving the cellulose 
in its vicinity It seemed likely that tins Actinomyces would play an important 
part in the decomposition or humification of the cellulose constituents of the 
bark 

To test the matter, three two-gram portions of sterilised tan-bark were 
moistened and seeded, one with the Actinomyces, another with a suspension of 
alley-bark organisms, while a third served as a control After a month's in¬ 
cubation at 85°, the barks were allowed to dry, and a fortnight later were trans¬ 
ferred to fermentation flasks, treated with 30 c c of ammonium phosphate saline, 
seeded with the high temperature organism and connected up in the thermostat at 
60° At the time of determining tho carbon dioxide, the contents of the flasks 
had generally a H-ion concentration of from 6 8 to 6 5 when a dilute solution of 
ammonia was added 1o bnng them down to 7 2 


Table vi —Tun barb Heeded with Aetlnomyees and suspension of Alley bark Carbon 

dioxide m mgrtn* 


Aggregate yields 

Pays l 3 fi (i mo ia 15 

Control 18 20 41 6ft fi« 77 66 100 

Aotlnomycas sp 18 26 48 44 68 72 81 08 

Alley bark Suspension lfi 81 80 05 82 04 10A 125 


Approximate dally yields 
1 2 8 4 5 6 7 8 9 10 tt 18 18 14 15 

18 10 10 746655 fi 4 S 4 4 4 

12 14 10 7 5 A 5 6 6 6 6 S 4 4 4 

14 16 8668886 6 6 6 6 fl 6 
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Upon plotting the numbers of the aggregate yields, drawing the curves and 
deducing from these the daily yields, it is seen that Actinomyces had no influence 
m preparing the way for the high temperature organism The tost behaved 
very much as the control, indeed, after the second dav the yields wore practically 
the same It seems to have rendered inert some of the more easily fermentable 
matter and a similar behaviour will be seen Intel in the fermentation of cellulose 
(Tabic vu ) 

The bark that bad been seeded with a suspension ot organisms from alley- 
bark gave a greater amount of carbon dioxide tlmn the control indicating that 
the mixed flora and fauna of tempered alley-bark contained an organism or mix¬ 
ture of organisms capable of altering the tan bark so that a bettei fermentation 
was obtained 

Other cellulose-dissolving moulds appeared upon prates of cellulose-ammonium 
sulphate-agar They were vigorous growers and soon spread over the plates 
One grew on potato, nutnent agar, salted paper, etc, as a white downy mass of 
interlacing aerial hyphac These carried short septate eonidiophorcs bearing a 
cluster of rather cylindrical spores measuring 2 x 5 p As a spore was formed 
at the pointed apex of the conidiophore, it wafc pushed off to make way for ft 
younger cell and the spores were kept together by a fluid Thus each comclio- 
phore was terminated with a drop of liquid containing a number of spores 
Microscopically, the aerial hyphac looked exactly like the block depicting 
Hya&opus, the <r WaSBerkugelpilz” in P Lindner's “Mikroskopische Betriebskon- 
trolle in den Garungsgewerbcn 2te Auf, p 233 

On saline paper and all Bolid media* the mould grew as a white eotton-like 
vegetation, but here and there were small black specks These proved to be 
aggregations of round black penthecia 100—120 p. in diameter which, when burst 
by the pressure on the slide, released rounded asci (10^) containing eight lenti¬ 
cular, dark-coloured ascospores (7 0 x 114^) Among the asci were spherical 
cells (lip) with granular contents. 

Another mould had a grey-green vegetation and grew easily on potato, agar 
of sorts, salted paper, tan-bark, etc The aerial hyphae were arborescent in 
nature and each brands of the mycelial tree bore short septate oomdiophares, 
terminated with a cluster of oval spores measuring 3x6^ The dusters did 
not carry a drop of water but the spores were kept together in little packets 
apparently by a film of some fluid On plates of nutnent agar the mould grew 
as a fairy nng, which appearance was caused by the older conidiophores and 
aerial hyphae collapsing and the spores falling m a scattered heap on the agar 
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floor. The mould slight!> liquefied starch paste and produced some gas it 
appeared to be a GUoclwhum 

A third was a grovgmn Aspergillus that grew freely on all ordinary media 
The flask-shaped comdiop hoics measured 22 to 2£fyi, the liasidia were 7 5/t long 
and the touml smooth spoies were 2 hp in diameter lake the other moulds it 
grew ireely at 35° and did not liquefy starch paste These characters, together 
with the wimple nature oi the stengmata, indicated that it was Aspergillus fumt- 
gatus , 

Tbest moulds during their growth dissolved the finely divided cellulose as 
contained ui cellulose-agar and, as the alteration of the cellulosa portions of tan- 
bark is the nation foi the preliminary treatment or tempering to which the haik 
is subjected, it was conbideied advisable to examine more closely their behaviour 
upon cellulose of a coarser texture 

Accordingly use was made of filter paper This was cut lip into small 
squares and two pam portions waie put into flasks together with 6 cc of am¬ 
monium phosphate saline* and after steaming were seeded with the moulds 
After a month at 35°, the contents of the flasks were transferred to distillation 
flasks, 30 cc of the same saline added to each, seeded with the high temperature 
bacterium and maintained at 60° 

Table vU —Fermentation of Cellulose Carbon dioxide m tngiwit 

Aggregate yield* \pproximate dnil; yield* 


gays 

1 

2 

4 

fi 

1*0 

10 

a 

5 

4 

4 

Control 

2 

10 

20 

27 

1 

2 

3 

4 

5 

0 

Actinomyces *p 

3 

5 

H 

20 

2 

9 

6 

4 

4 

8 

Hyalopua ap 

n 

21 

1*0 


$ 

4 

8 

a 

a 

3 

GUoeladtum Bp 

26 

BO 

47 

54 

14 

7 

•5 

& 

4 


Aftp fumiKatUH 

25 

85 

50 

54 1 

25 

11 

6 

5 

4 

4 



The approximate daily yields give a clearer indication of the progress of 
the fermentation than the aggregate yields They show that Hyalopm, GUo - 
cladmm and Aspergillus gave off a quantity of carbon dioxide during the first 
day when it was considered that the fermentation by the high temperature had 
scarcely had time to start It would appear that the carbon dioxide was liberated 
by the moulds at a temperature of 60°, largely dumg the first day and slowly 


* Ammonium phosphate saline Ammonium phosphate 0 3, potassium dihy¬ 
drogen phosphate 0 1, magnesium sulphate (anhydrous) 0 05, sodium chloride 
Q»026, calcium chloride 0 035 grams in 100 c c of water containing 2 c c* of 
solution of brom-thymol blue 
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dunng the next three The fermentation had its peak about the twelfth hour. 
In addition to this there 10 a fermentation of a constituent of the filter paper for 
the yields during the remaining days ore greater than any error of the apparatus 
The control indicates a fermentation with its peak on the second day, actually 
about the 36-hour period From this the yield fell away very slowly in contrast 
with the rapid fall of the moulds. As the yieldg in the Actinomyces test were 
less than the control, T\e miiht assume that some of the fermentable material was 
rendered inert or destroyed 

Part of the experiment relating to the activity of Hyalopus, GUocladium and 
Aspergillus was repeated The moulds were grown on the paper for thirteen 
days at 36° ns agamst a month in the previous case 

T»Me vim —Fermenta(>on of Cellulose Carbon dioxide in mipruiH 

Aggregate yield* Approximate daily yields 


Days 

l 

9 

5 

0 

7 

1 

2 

3 

4 

r i 

0 

7 

HyalopuB sp 

1 

2 

23 

27 

31 

1 

1 

0 

7 

A 

4 

8 

GHocluduim Bp 

e 

20 

33 

36 

40 

0 

n 

6 

4 

4 

a 

3 

Aiip fuxnl*aitiH 

is 

10 

32 

35 

38 

13 

7 

S 

1 

i 

3 

B 



There are some differences m these losulls and it is possible that the shorter 
incubation of the moulds is responsible Aspergillus had its peak on the hrst 
day, Gluidaditm on the second and Hj/abpus on the third day As eaili received 
the same amount of bactenaJ suspension it would soeiu that the sboitcr incubation 
gave products of vauablc lennentabilit) 

The action of the high temperature organism upon the papu attacked by 
the moulds called for some elucidation, especially in the rapid evolution of carbon 
dioxide dunng the first few days and the long continued but slow later fermen¬ 
tation It seemed possible that the keeping of the paper m the moist sterile 
condition might either induce the absorption of sonic atmospheric carbon dioxide 
or might so alter the paper that it could be easily attacked by the high tempera¬ 
ture organism The mould in such a case might have little influence in prepar¬ 
ing the paper for attack by the bacillus 

Some experiments were made to determine these points In the first, water 
and paper and also ammonium phosphate-sal me and paper were kept for 24 days 
at 36° when they were transferred to the fermentation apparatus 

The water and paper gave 3 mgr ms. of carbon dioxide in three days and 
no more by the sixth day, water alone ga\e 2 mgrms by the third and no more 
The saline and paper gave 4 5 mgrms by the ninth day and the saline alone 
gave the same Thus about half a milligram was given off daily and this pro¬ 
bably represents the error of the apparatus We may therefore conclude that 
there is no actual fixation or absorption of carbon dioxide by paper OT by 
nutrient fluids during nearly a month's storage w the incubator at 35° 

On the ninth day the saline and the saline plus paper wore seeded with the 
high temperature organism 
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Table vm —The Fermentation of Cellulose by the Bacillus Carbon dioxide in mgrins 


Days 

Salmo and pupoi 
Saline alone 


Aggregate yields 
Sterile Heeded 

3 C U 10 11 13 14 15 17 20 


Approximate daily yields 
Seeded 

0 10 U 13 18 U 15 10 17 


2 3 5 
2 8 5 


0 14 21 24 20 30 85 


05158045358824 2 015 


Following the addition ot the high temperature organism to the papei a 
quantity of caibon dioxide was given nil, the yield rose to a maximum on the 
11th day, two days after the seeding It then fell away slowly until the 17th 
day when the yield was 15 mgrms at which it remained until the 20th day when 
the experiment was stopped 

This experiment is mstiuctivo in showing that paper can be fermented by 
the high temperature organism The control yielded 7 mgrms in 15 days and 
the paper yielded 2(> mgrms , the diffeience of 10 mgrms oi carbon dioxide re¬ 
sulted Jrom the lermentation of the paper Jt was not very much, but still it 
was a lermentation and it showed that the carbon dioxide produced from the 
fermentation ol paper after “tempering” by moulds was in part due to the fer¬ 
mentation of the cellulose directly 

In order to see if carbon dioxide was given off when the growth ol mould 
upon paper was subjected to a temperature ot GO 0 in a current of air for some 
days, an experiment similar to vii and vna was started After growing at 35° 
for 16 days, the cultures along with the paper and fluid were transferred to dis¬ 
tillation (Lermentation) flasks and maintained at 60° When tested on the third 
day for the high temperature bacillus, the fluids in the flasks containing Asper¬ 
gillus and Hyalopus were found to be infected The experiment, therefore, so 
far as they were concerned, became a duplication of vu and vna Two odd 
tests of Aspergillus and Hyalopus which were also found to be infected are in¬ 
cluded in the table 

Table nib—Fermentation of Celiuloee after attack by Moulds Carbon dioxide in mgrma 


Days 

i. 

4 

8 

4 

Hyalopus ap, 16 days 

1 

8 

14 

24 

Hyalopus, ap, 14 days 

Asp fumigetut, 16 days 

7 


89 

60 

6 

18 

25 

80 

Aap fumigates, D days 

2 

10 

17 

— 

Controls without paper 

— 

— 

— 

2 


A culture of Gltocladtum on two grams of Alter paper in 30 cc of am¬ 
monium phosphate saline, after 10 days at 35° was transferred to a fermen¬ 
tation flask and maintained at 60° When transferred, the fluid in contact with 
the paper had an acidity of pH 4 4 and both it and the control were brought to 
pH 7 0 On the third day wdien the calculated daily yield had fallen to zero and 
the flask had been found to be free from the high temperature bacillus, a culture 
of the organism was added to each flask 

Table ix —Tho Fermentation of Cellulose after attack by GlloeUdfum Carbon dioxide 

fn mgrma 


GHocladlmn, & and paper 
GlhteUdlam and saline 


Aggregate yields 


1 8 
4 e 
0 8 2 


te yiemi i 

Seeded with bacillus 
4 A 7 8 9 11 14 

66 89 107 118 117 128 184 
4-— 0 — — \ 


Approximate dally yields 


8 4 5 0 7 8 9 

0 00 28 11 7 0 4 


10 11 

a 8 
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In the fermentation of the paper previously attacked ot “tempered” by 
Ghoelttdtum, we have an example of a eompaiatnely rapid fermentation winch 
shows that the substances formed bv the mould from the paper are ot an easily 
fermentable nature This was exhibited by the jump lrom acio to 60 mgrms 
during the 24 hours following the introduction of the bacillus The important 
point of the expenment is that the mould attacks cellulose and forms substances 
which do not liberate carbon dioxide on warming and which are attacked by the 
high temperature organism The nature of these substances is at present un¬ 
known and although the liquid in contact with the mould became acid, there 
was not enough organic acid formed, as was shown by later tests, to asenbe the 
fermentation to the mould Moulds are known to attack cellulose producing 
oellobiose and it was doubtless this sugar that was fermented 

A further experiment on the same lmes was made, the moulds being grown 
in contact with the paper for nme days at 35° After two days m the fermen¬ 
tation apparatus at 60° they were tested for the presence of the high temperature 
organism and then seeded with it The Asp fumigatua test was found to be 
contaminated and has been included m Table vub The other mould cultures 
were sterile so far as the bacillus was concerned 


Table lam —The Fermentation of Oellnloee after attack by Moulds 
Carbon dioxide In marine 


Aettnomyoea ap 
Hyalopna sp 
OHodsdlnm ap 


Aggregate yield* 

Seeded with bacillus 

I 3 8 4 5 7 

II • 19 15 19 

3 3 33 81 39 47 

8 9 10 14 16 31 


Approximate dally ylelda 
Seeded 

7 2 | 8 4 5 6 7 

1 0 7 4 8 3 3 

3 0 I 8 6 8 2 1 

8 0 | 19 11 7 4 8 


These bear ant and confirm the previous test made with Gliocladwm show- 
lag that the moulds attack the cellulose and the product* are fermentable b> the 
high temperature organism. During the attack by th, moulds the paper became 
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pulpy and, microscopically, many single fibres were seen to have been split up 
*nto numerous strands 

The fermentable substances appear to be dissolved in the fluid in contact 
with the paper, for 30 c c of the fluid of a seven day's bulk culture, when seeded 
with the baullus, gave 13, 7 and 3 mgrms of carbon dioxide in 1, 2 and 4 days 
respectively It behaved like the cultures in the Tables ix and ixa 

In the teuipcung heap where a reuvifleation of the spent baTk takes place, 
it is evident to tlie eye that moulds probably take an active part m the process 
The characteristic Icrmentable substance of tempered bark is humic and and ex¬ 
tracts containing this were shown to be attacked by the high temperature or¬ 
ganism These is more humate m tempered bark than in tnn-baik and the tem¬ 
pering may be said to be a humification 

Several moulds. *ere isolated from the bark and these attacked filter paper, 
giung nse to substances which were fermented by the thermophilic bacillus to 
carbon dioxide 

My thanks arc due to Mr W W L’Bstrange lor much kindly assistance 
in the woik 
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STUDIES IN AUSTRALIAN ENTOMOLOGY 

No xvm New Oeneba and Species or Cahabidak 

(Scaritini, Pterostichini, Menzodlni,Bembidimi, Trechim, Odacanatbini, 
Panagaemi, Licinini, and Lebimi.) 

By Tbouas G Sloane 
(Continued from Vol xl, 1915, p 473*) 

[Read 28th March, 1923 ] 

Tribe Seaxlttai. 

Genus DyschiSius 
Table of Australian Species 

Colour uniformly black Length, 2 6 mm . i ^Cw^Mmcl 

Colour not wholly black 

Elytia reddish testaceous with a broad eentral black fascia Length, 
3 6 nun * zonutus 

Elytra never with a central black fascia 
Size major Length, 4 mm 

Head and pronotum (except peduncle) ferruginous red 

torremeims Blaokb 

Head (except dypeus) and pronotum black , macleayx SI 

Size minor 

Black, elytra with two sanguineous maculae behind middle, striae not 
extending behind transverse basal depression Length, 2-2.3 mm 

ovensenm Blackb 

Pro thorax piceous black, elytra ferruginous brown, striae extending back¬ 
wards to ante-apical maculae Length, 25-3 mm wtisom B1 

In arranging this table I have not had before me 1) Stephens MacI, D 
zonatua Puts,, and D. torrensensis Blackb, but have relied on the descriptions of 
these species for the differences mentioned 

DTSCHraitJs wrtiSONi, n sp 

Elongate-oval, convex Piceous, head and pronotum black; elytra ferrugin¬ 
ous brown with a transverse reddish macula on each elytron above apical de¬ 
clivity; under surface of a dull reddish colour, antennae infuscate with basal 
joint Hvid; legs reddish, apex of femora, base of tibiae, and tarsi infuscate 

Vertex smooth, convex, front defined posteriorly by a transverse straight 
ndge turned obliquely backward near each eye, a fine longitudinal median ndge, 
a transverse saJcas (On each side of median ridge before the posterior ndge), 
and a juxta^oonlar sulcus on each side; elypeus declivous, enuugmate, lateral 

r i .—. . .. a ■ . ■ ■■ —i ■ ■ ■,. . — ..- - 

k bo tft fla to cr kill in this series, so that N6 dv follows No xn 


1 ( 2 ) 

2 ( 1 ) 

3 (4) 

4 (8) 
6 ( 8 ) 
0 (7) 

7 (6) 

8 ( 5 ) 
3 ( 10 ) 


10 (9) 
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angles slightly prominent, supra-antennal plates large, convex Prothorax glo¬ 
bose, pedunculate, laevigate, mtwl, batal channel defining peduncle Elytra trun¬ 
cate-oval, very convex, lightly transversely impressed at basal third, punctate- 
stnete on basal half (before maculae), striae shorter on sides than on disc, 
interstices a little convex before transverse impressions, 3, 5, and 7 senately 
setigero-punctatc, lateral channel narrow, punctate, wider and with larger punc¬ 
tures near base, border narrow, forming a minute denticule at humeral angle 
Anterior tibiae with apical digitation long, narrow, pointed, two outer teeth 
small, dentiform Transverse suture of metasternum marked by a row of six 
large punctures Length, 2 5—3 mm, breadth, 0 9—1 05 mm 

Hab —Victoria Beaconsflold, near Melbourne Several specimens were 
taken by Mr F E Wilson in tussocks of grass—Colls Wilson and Sloane 

Closely allied to D stephenst Macl, and D ov$nsens%8 Blaokb, which it re¬ 
sembles in form oi bead and prothorax From D stephensi and D mastem 
Macl it differs by colour not wholly black, the prothorax is proportionally wider 
and more lounded on sides than in D Mephenst From D oveimmvt it differs by 
eolour, elytra with striae reaching back to the maculae In D ovenaensis the 
inner striae are shorter than the outer ones It is at once differentiated from D 
torrensensts Blaokb, and D macleoyi SI by its smaller size 

Genus Cuvina 
Clivina suloatiobps, n sp 

Narrow, cylindrical Head narrow (1 3 mm across eyes), depressed, longi¬ 
tudinally tnsulcate on each side of vertex, clypeus widely and decidedly emar- 
ginate, not divided from the rounded lateral parts, mandibles long, prominent, 
decussate, labrum 6-setose, prothorax longer than broad, evidently narrowed to 
apex, elytra parallel, stnatc, stria 4 joining 5 at base, interstice 8 cannate at 
base, not raised at apex, peduncle with lateral cavities punctate, prosternum with 
mtercoxal part wide, pro-episterna transversely rugulose and punctate, anterior 
tibiae 4-dentate, lower side with a strong transverse ridge beneath second ex¬ 
ternal tooth Castoneoua, head and prothorax darker than elytra 

Head elongate, impunctate, mtid clypeus smooth, strongly divided from 
front in middle, raised into a transverse ndge between frontal impressions, 
lateral parts depressed, not defined from median part or supra-antennal plates, 
rounded and decidedly more prominent than median part* eyes small, round, 
lightly convex Prothorax narrow (2x17 mm), widest near posterior angles, 
lightly narrowed to apex (1 5 mm ), convex, disc laevigate, subrugulose on sides, 
anterior margin lightly emargmate in middle, anterior border strongly developed, 
anterior angles near head, narrow, prominent, posterior angles rounded, median 
and anterior lines strongly impressed Elytra cylindrical (45x2 mm ), deeply 
striate, striae crenulate Length, 8 8, breadth, 2 mm 

Hab —Northern Territory Alligator River Type in National Museum, 
Melbourne 

It has seemed better not to formulate a new genus for this aberrant species, 
but to leave it m Clmna, where it will form the type of a new group The form 
of the anterior tibiae, with their transverse ndge on lower side, has not been seen 
by me elsewhere m the genus CUvtna, but occurs in the South American genus 
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Oxystomua, while the stnated head recalls that of Schuiogemus The form of the 
maxillary palps and mentum resembles those of Chvtna plamceps Putz , but the 
mentum has not the longitudinal ndges of the lobes as w that species 

Genus LaooosoaphitS 

Lacoosoaphus oyaxeus Pabr, var aenksoans, n var 

Differs from the typical form of L cyan*us Fabr, by having the upper sur¬ 
face of a coppery bronze colour Length, 10 6—12 mm 

Hob —Queensland Herberton District (Dodd) Colls Sloane (type) and 
British Museum (cotype) 

Note —L eyaneua varies considerably m size, specimens in my possession 
measure from 10 5 to 14 mm m length It ranges from Cairns at least as far 
north as Cooktown, and extends inland at least to Chillagoe 

Genus Teratidium 
TerATIDITJM PARALLEI/UM, n Sp 

Elongate, cylindrical Head convex, subquadrate, constricted posteriorly, 
posterior part of frontal impressions obsolescent Nitid, black, elytra virescent 
with purple refections, prothorax with slight vindesoent and purple reflections 
towards base and sides 

Head large (4 5 mm across eyes), two supra-orbital punctures on each side, 
front with a foveifonu impression at each end of clypeal suture, occiput de¬ 
pressed below plane of vertex, clypeus strongly declivous, median part roundly 
emargmate, labrum emargmate, eyes deeply set in and not more prominent than 
orbits, orbits large, projecting strongly and almost rectangularly fiom sides of 
bead, almost parallel on outer side, enclosing posterior two-thirds of eyes Pro¬ 
thorax longer than broad (5 2 x 4 6 mm), lightly angustate to base, aides 
parallel, lightly angustate just before baae, anterior margin truncate, angles 
lightly and obtusely advanced, base arcuate, angles obtuse, border narrow, 
thicker and more raised on base, marginal channel narrow, bearing 2 or 3 punc¬ 
tures on anterior half and 2 punctures at beginning of basal curve on each side 
Elytra laevigate, a Bbade wider than prothorax (10 x 4 6 mm.), a little depressed 
on disc, parallel, base emargmate, steeply declivous, lateral border thick and 
convex posteriorly, narrow upturned and rounded at humeral angles; a wide 
oblique punctate post-basal impression on each side Ventral segments umpune- 
tate on eaeh side Legs light, anterior tibiae with apex prominent, slender, a 
small dentiform prominence on outer side at baae of apical digitation, posterior 
coxae and trochanters impunctate Length, 20, breadth, 4 6 mm. 

Hob.—Northern Territory* Adelaide River Type m British Museum 

It belongs to the section of the genus m which the front is without strong 
culm between the eyes. It is nearly allied to T convexum SI, the chief differences 
being the vindesoent colour of the elytra, clypeus semicircularly emargmate be¬ 
hind the labrum (which is also roundly emargmate), orbits standing out more 
abruptly from head; protbor&x with antenor angles more obtuse; elytra more 
parallel and more obtuse at apex; antenor tibiae wider, and with the small ex¬ 
ternal dentieule more developed 
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Tnbe Hmftioblni 
Phebsita crenulata, n,sp 

V Elliptical, rather depressed Prothorax subquadrate, wider at base 
(186 mm) than apex (14 mm ), elytra ovate, erenulate-stnate, interstice 1 with 
u short stnolc at base, 3 umpunctate beside stria 3 at middle, 8 carinate towards 
apex, basal border dentate at shoulders Pzeeous red. 

Head convex, rather narrow (1 3 across eyes), front lightly and shortly bi- 
impresbed, median space lightlj convex, eyes (including orbits) remform, small, 
convex but not prominent Prothorax broader than long (17 x 2 1 mm }, 
widest before middle, sides lightly arcuate on anterior half, very lightly narrowed 
XoBtenorlj, straight before base, apex lightly emargmate, angles obtuse, bordered, 
base wide, truncate, boidercd, angles rectangular, basal area depressed, rather 
densely but finely punctate, the puncturation stronger in basal impressions, these 
wide, shallow, fiat, lateral border narrow, reflexed, a narrow subcostate space 
dividing basal impressions from marginal channel Elytra truncate-oval (4x28 
mm), lightly and widely convex, interstices depressed on disc, 7 convex; stun 7 
iully developed Ventral segments 4—6 with a row of closely set fine punctures 
along anterior margin, 6 plunsetose at apex Length, 7 2, breadth, 2 8 mm 

llab —N S Wales Mount Kosciusko 1 found a single specimen neat the 
Hotel Kosciusko (6,000 feet) on 6th December 

A distinct species From Ph mdbournensis Cast, it differs by head nar- 
iower, eyes not nearly so prominent, prothorax longer, less rounded on arcuate 
jurt of sides, more lightly nan owed to base in a longer and more gentle slope, 
basal area more depressed and more punctate, basal impressions shallower and 
flutter, elytra proportionately longer, less convex, striae finer and shallower on 
disc, etc Fioni Ph tasmantca SI, it can be distinguished, inter aha, by prothorax 
le*s rounded on Bides, basal area larger, more depressed and punctate 

Genus Pbosopogmus 
Prosopogmus opaoidermis, nsp 

Elliptical, subcltpressed Prothorax angustate and sinuate posteriorly, wider 
at base (2 inm) than apex (1 7 mm ), basal angles rectangular with apex 
blunted, elytra fully but not deeply striate, interstices (including 8) depressed, 
5--7 narrower and lightly convex at apex, 3 tripunctate, 8 free at apex, met- 
episterna longer than broad Black, head and prothorax mtid, elytra eubmtid m 
<$, subopaqne in $, legs black, tibiae piceous, antennae, palpi and tarsi pieeous 
red 

Head not large (1 65 mm across eyes), convex; frontal impressions well 
marked, ejes rexufoim, rather prominent Prothorax broader than long (<?, 
2x23 mm ), light]> sinuately narrowed to base, sides lightly arcuate anteriorly; 
anterior angles obtuse, subprominent, bordered, base truncate, inner basal im¬ 
pression striolate, rather long, outer impression stnolate, feeble, interspace fist; 
lateral border nairow, ending at basal angle, a seta beside basal angle inside 
border Elytra oval (6 x 3 mm); basal border a little raised above lateral 
border and feebly dentate at humeral angle; anterior puncture of mfinsttae S be¬ 
side stria 3, two posterior punctures beside etna 2, intetxtioea 5 and 7 enclosing 
6 at apex, 7—9 nearly equal in width Prosternum bordered at base of fitter- 
coxal part 
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$. More robust than <J; prothorax wider (2x25 m); elytra duller in 
colour. 

Lengthy 8.5—9 5; breadth, 3—3.5 mm. 

Hob —NS Wales Eccleston (J Hopson) 

This species can only be confused with P. monoohrous Chaud, which it closely 
resembles in size and appearance, but it differs by prothorax narrower at base 
and more suiuate on sides, elytra less mtid m both sexes (especially ?), inter¬ 
stices less convex m both sexes, depressed on disc in $, shagreened in both sexes 
(so strongly bo as to be opaque m ?), third interstice 3-punctate 

Note—P opaetdermts is the only species of the genus w which I ha\e been 
any variation in the number of punctures on the third interstice of the elytra, 
eight specimens are before me, of these, six have the third interstice normally 3- 
punctate, as described abovo, one of the romoimng two specimens ($) has the 
left elytron normally punctate, but only the middle puncture present on the right, 
the other has the two anterior punctures present on the left elytron, but only the 
middle puncture on the ngbt 

PROSOFOGMUS INTBK9TITUM8, n sp 

Parallel, elliptical Prothorax subquadrate, wider at base (2 mm ) than 
apex (1 6 mm), strongly bi-impressed on each side of base, basal angles almost 
rectangular; elytra strongly stnate, interstices convex, 3 tn-punctate, 8 free at 
apex, met-episterna elongate Black, mtid; femora piceous, tibiae, tarsi, and an¬ 
tennae piceous brown 

Head moderate (1 5 mm aiross eyes), convex, frontal impressions well 
marked, short, extending across clypens, divergent backward, eyes prominent, 
lightly enclosed behind, post-ocular parts of orbits small, but projecting sharply 
from head Prothorax broader than long (18x22 mm ), widest a little before 
middle, depressed on disc, sides lightly curved, obbque near base, anterior angles 
narrow, obtuse, rather prominent, base lightly emarginate m middle, angles sub- 
rectangular with apex blunted, inner basal impressions subfoveifortn, outer im¬ 
pressions foveate, deep, sometimes a few punctures in basal impressions; a seta 
just within basal angle. Elytra truncate-oval (4 2 x 2 75 mm ); humeral angles 
strongly marked, dentate, interstices convex, 1—4 more convex in V than $, 3 
with anterior puncture beside stria 3 and the two posterior ones beside stria 2, 
6—8 enclosing 7 at apex, 7—9 subequal m width, a short stnole at base of inter¬ 
stice 2. Prosteramn bordered at base Length, 7 2—7 5, breadth, 2 75 mm 

Hob.—NS Wales Mount Wilson (Carter), Ecclestou. 

Closely allied to P oodiformfo Macl, from which it differs by elytra mtid 
(not shagreened), black (not olivaceous), prothorax proportionately narrower, 
especially towards base, basal impressions deeper; elytra more deeply striate, 
interstiees convex, etc. Formerly I confused this species with P oc&dentalia 
Mad > but that species is smaller, and has the basal foveae of the prothorax more 
punctate* Xu some lights a slight sub-violaceous flush may be noticed on tbe 
djrtra, especially in I behove P interstitial" extends from the Blue Moun¬ 
tains into Queensland, perhaps as far as tbe tropics 
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Genus Triohosternub 
Tbiohosterkus plkater, map 

Elongate-o\ al Head bisetuso on each side above eye, tooth of mentum 
xounded, penultimate joint of labial palpi with two median setae and a setule at 
inner bide of apex, prothorax transversely subcordate, lateral margins biaetose, 
2 >ostcnor seta a little before basal angle, elytra oval, costate, humeral angles pro¬ 
minent, prosternum plunsetose between coxae, mtercoxal declivity concave, meso- 
sternum glabrous between coxae Black 

Head large (8 5 across eyes), swollen below eyes, genae arcuate-truncate 
outside base of mandibles, outer angle obtuse but marked, frontal impressions 
wide, shallow Prothorax broader than long (7 76 x 10 3 mm), xutid, surface 
with iaint transverse stnolae, sides arcuate on anterior two-thirds, lightly Binpate 
posteriory and meeting base at nght angles, apex truncate, angles obtuse, not 
prominent, base emargmate in middle, lightly arcuate on each side, basal angles 
rectangular, sub-prom men t and obtuse at summit, lateral border thick, wide near 
anterior angles, median and anterior transverse lines lightly impressed, lateral 
basal impressions wide, fovciform, connected by a well-defined transverse im¬ 
pression Elytra oval (26 x 13 mm ), liglftly convex, lightly and evenly rounded 
at si deb, subopaque, finely shagreened, stnae feebly punctate, odd interstices 
stronglv raised (7 strongest), nitid at summits, even ones subconvex, opaque, 3 
quad n-punctate on posterior two-thirds, 8 not indicated at apex, 0 a little raised, 
senate-punctate; basal border decidedly but obtusely raised at humeral angles 
Metasternum not punctate at sides Abdomen in <S 2-, in S 4-setose at apex 
Postenor coxae contiguous <S f anterior tarsi lightly dilated, weakly squamose 
beneath three basal joints Length, 36—38 5, breadth, 12—13 mm 

Hob.—N 8 Woles Tweed ttiver (Carter and Sloane) Coll Sloane 
This fine species was first given to me by Mr H J Carter who had token 
it on the Tweed River, afterwards I got a single specimen in the brush near 
Murwillumbah In size it equals T renartk Cbaud, which it resembles so closely 
that at a casual glance it seems to be conspeciflc, but an examination shows that 
it differs greatly by mtercoxal declivity of mesosternum glabrous, external (ingles 
of genae far more marked (in T renardi the outer side of the genae is similar in 
its curvature to the lobes of the mentum, m T perater the outer side is squ&rer 
and more truncate at apex), prothorax more ampliate anteriorly, anterior angles 
more widely margined and therefore more distant from neck, transverse im¬ 
pression connecting lateral basal impressions deeper, elytra with eighth inter¬ 
stice not developed at apex, ninth less clearly defined from lateral channel, punc¬ 
ture at base of first interstice wanting, prostemum not longitudinally channelled, 
but with a wide fovciform impression between coxae, metastemum not punctate 
at sides; postenor femora narrower, less roundly inflated on lower side, <J three 
basal -joints of anterior tarsi for less stronglv dilatate, and less squamose beneath 

TRICHOSTERKUS SIMPLIOIPES, B Sp 

Elongate-oval, aubdepressed Head lightly bi-impressed, bisetose on each 
aide above eyes, tooth of mentum rounded at apex, penultimate joint of labial 
palpi bisetose, prothorax truncate-cordate, lateral margins bisetoae, posterior seta 
near basal angle, elytra oval, interstices 1—7 costate, 3, 6 and 7 more raised 
than others, humeral angles strongly and obtusely dentate, mtercoxal parts of 
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probternum and mesostemum setose; <f. anterior tarsi naked beneath Black, pro¬ 
thorax vmdescent on sides, elytra with ninth interstice and lateral channel 
cupreous. 

Head large (5 inm across eyes); frontal impressions wide, shallow, orbits 
shortly swollen behind eyes, genae projecting widely from base of mandibles, 
subparallel at sides, arcuate at apex. Prothorax broader than long (43x63 
mm.), widest just behind anterior marginal seta; sides kghtly rouhded anteriorly, 
lightly sinuate posteriorly, meeting base at nght angles, apex lightly emargmate, 
angles obtusely rounded, hardly advanced, base emargmate and fringed above 
peduncle, truncate on each side, not bordered, angles subrectangular, lateral border 
reflexed, lateral channel narrow, median line lightly impressed, lateral basal 
impressions elongate, shallow, spaces between these impressions and border flat 
Elytra oval (12 x 8 mm ), truncate at base, lightly declivous to sides and apex, 
stnae punotulate, interstices 3 and 5 strongly costate, 7 carinate, 2, 4 and 6 
lightly costate, 3 bi-setose on apical half, 9 mtid, narrow, punctate, developed 
towards apex Metastemum with one or two punctures near each posterior 
angle Abdomen in <? 2-, m S 4-setose at apex Posterior coxae contiguous 
Length, 22—24; breadth, 7 4—8 5 mm 

Hab —Queensland Bunya Mountain (H J Carter) Four specimens have 
been examined, given to me by Mr H J Carter, who found this species not un¬ 
common at the Bunya Mountain, South Queensland, in October 

Allied to T subvtrens Chaud, with which it agreeB m the form of tooth of 
mentum, and m secondary sexual characters, but differing by form narrower, 
head black, prothorax less metallic, elytra black (excepting margin, cupreous), 
interstices of disc more unequal, the even ones Wing loss coBtate than the odd 
ones. 

Tbiohostbknus sbtosiokps, n sp 

S. Elongate-oval. Head strongly bi-unpressed, 4-setose on each side above 
eye, tooth of mentum excised at apex, penultimate joint of labial palpi 3-setose 
on inner side and with two distal setules, prothorax subeordate, diBc opaque and 
transversely stnolate, lateral margins bisetose, posterior seta considerably before 
base; elytra 3-caxinate, humeral angles hardly prominent, mtercoxal part of 
prosternum 6-setose, of mesosternum glabrous Black 

Head large (5.3 mm across eyes), sides lightly tumid behind eyes, genae 
projecting widely from base of mandibles, subparallel at sides, roundly truncate 
at apex, prothorax broader than long (4 5 x 6.4 mm ), widest at anterior mar¬ 
ginal seta; sides rounded on anterior two-thirds, sinuate posteriorly and meeting 
base at nght angles, apex lightly emargmate, antenor angles obtuse, a little ad¬ 
vanced, base narrowly bordered, lightly truncate-emargmate and with a hair- 
fnnge above peduncle, truncate on each side, basal angles rectangular, obtuse at 
summit, lateral border mtid, its course interrupted by antenor setiferous punc¬ 
ture, lateral channel wide, finely granulate, opaque, median and antenor trans¬ 
verse impressions strongly marked, lateral basal impressions strongly impressed 
Elytra opaque, oval (12 x 8 mm.), a little narrowed to base, lightly convex, 
strongly declivous at sides, stnae distinct, punctate, interstices 3, 5 and 7 
connate (summits xutid), 2, 4, 6 and 8 depressed but a little convex posteriorly, 
9 merged with margin; lateral margin wide, mtid; basal border strong, con¬ 
necting bases of interstice 7 and lateral border with a little nodule at Humeral 
angle. Posterior coxae contiguous Abdomen 8-setose at apex Length, 20 5— 
23; breadth, mm 
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Sab —Queensland South Johnstone River (H W. Brown); Malaada (€b 
F. Hill). Two specimens (?) are before § me, one is m my eoltoe&ion, the other 
belongs to Mr G F Hill 

It resembles T margmaius Cbaud, in appearance, but is quite distinct from 
it, and from all other described species, by head with four supra-orbital setae on 
each side, prothorax opaque and transversely stnolato as in Loxogenius opact - 
pennts Macl Its position m the genus is beside T cyaneodnctm BoiadL, and T 
superbus Cast 


Notonomtjs dehisoens, n sp 

Oval, depressed Head stout; prothorax cordate-quadrate, sinuate on sides, 
basal angles uubrectangular, posterior marginal seta in lateral channel at basal 
angle, elytra complanate, fully striate, interstices lightly convex in <?, depressed 
in ?, 3 with three or four punctures, humeral angles rounded. Black (rarely with 
h vireseent flwh on prothorax and elytra), antennae piceous, legs, basal joint of 
antennae, and moutii ports piceous rod 

Head large (4 mm across eyes) t frontal impressions light but distinct, eyes 
convex Prothorax broader than long (4 3 x 5 4 mm), depressed, as wide at 
base as at apex (4 1 mm ) L sides ronnded, obliquely narrowed posteriorly, lightly 
sinuate just before base, anterior angles obtuse, base truncate, angles rectangular, 
obtuse at summit, lateral border narrow, lateral basal impressions parallel, deep, 
rather elongate and wide Elytra truncatesval (11.2 x 7), dehiscent at apex, 
lateral apical sinuosities well de\eloped, wide, basal border considerably raised, 
but joining lateral border at humeral angles without interruption, interstice 10 
rather elongate, depressed Intercoxal declivity of prosternum rounded in middle, 
of mesosternum concave Apical ventnte in <f with one, in ? with two punctures 
on each side Length, 18—20, breadth, ft—7 2 mm 

Hob.—Victoria, Mounts Hotham and Feathertop. I found it plentifully 
under logs on the road to Grant (between the sources of the Dargo and Wonnan- 
gatta Rivers) at 4,700 feet, and on the slope of Mt Feathertop (5,000 feet) m 
Febi uary 

Very closely allied to N muellen SI, from which it differs chiefly by sides 
of prothorax sinuate posteriorly, <J with apical ventnte umpunctate on each side.* 
It resembles N peront Cast, so closely that in my note on N peront (These Pro¬ 
ceedings, 1013, 421), when I knew only the ?, I took it for a form of that species 
and recorded it as “N perom, vor D Black ** Now that the 3 is known it is seen 
that m addition to its black colour it differs from N peront by <? with joints 1—8 

of the anterior torsi dtlatate and squamosa beneath 

* 


* JV muellen has sometimes a famt greenish tinge on the prothorax and elytra 
Of seven male specimens which I have examined, five had at each side of tint 
apex of the abdomen two setigerous punctures near together, and two had two 
setae on one side, but only one on the other Only two out of nineteen male 
specimens of AT dektscens examined, were found to have two setigerous punctures 
on one side of apex o! the abdomen, all the others having one seta on each side* 
Collecting between Mts Kosciusko and Hotham may produce intermediate forms 
showing N muellen and V dehisce ns to be forms of one species, but, even then, 
I believe a name for each form will be convenient 



m %<h sloaks. SB 

NCHJOKOHUS HOPSOtfl, n sp. 

Elongate-oval, convex. Head stout; prothor&x cordate, posterior angles not 
marked, posterior marginal seta distant from base, elytra oval, deeply striate, 
interstices convex, 3 quadnpunctate, 8 narrow, lateral apioal sinuosities deep, in 
<S roundly curved, m ? semicircular, inflexed margin truncated by apioal sinuosities 
(widely truncated in $) Black, elytra varying from an obscure bronze colour 
to bright-cupreous, often dull purple xn <S 

Head rather large, convex (3 5 mm across eyes) Protkorax broader than 
long (4x44 mm ), widest before middle, narrower at base (2 8 mm ) than apex 
(3 8 mm ), sides rounded, obliquely narrowed to base, sometimes subsinuate near 
base, basal angles obtuse, lateral border narrow, lateral basal impressions shallow, 
wide Elytra oval (10.3 x 6 mm ), convex, humeral angles rounded; basal border 
well developed, not dentate, but a little raised above lateral border at shoulders 
Interooxal declivity of prosternum rounded, of meeostemum very lightly concave. 
Length, 16—22, breadth, 5 1—5 4 mm 

Hob —N S Wales Eccleston 1 found this species generally on the Allyn 
River below the level of 2,600 feet m March, 1921 It is the species 1 have er¬ 
roneously recorded as N johnstom (These Proceedings, 1916, 197) from the lower 
brushes of the Williams River 

This species belongs to the N caompennw-group, but differs irom the other 
two members of that group by having the lateral apical sinuosities of the elytra 
more strongly excised. Comparing the 9 (no specimen of N johnstont <S is avail¬ 
able), the differences of the apioal sinuosities readily distinguish it from N 
johnston *, in N johmtom these sinuosities sharply abbreviate the inflexed margin, 
and are strongly excised, but their backward course is a gentle curve, m which 
the internal plica is seen as a narrow process; in N hopsom the inflexed margin 
is wider at apex, so that it is more decidedly abbreviated, and, owing to the 
strong outward dilatation of the inner plica, the lateral sinuosity is deeper and 
forms a more or less semi-circular notch The apical sinuosity in d* is almost as 
in N johnstoni S, but the margin of the elytra round the sinuosity is more curved 
The raised proeess of the apical ventral segment which fits into the apical 
sinuosity is considerably more developed in N hopsom than in N johnstoni 

Notonomus blliptious, n-sp 

9. Elongate Head rather large (3 3 mm across eyes), prothorax sub¬ 
quadrate, depressed, posterior marginal puncture on inner side of marginal 
channel near basal angle, elytra deeply striate, interstices convex, 3 bi-punctate, 
8 narrow Nitid, upper surface (including head) cupreous, under ♦surface and 
legs black; tarsi and antennae reddish-piceous 

Eyes convex, prominent; frontal impressions deep, short, divergent back¬ 
wards. Prothorax broader than long (4 2 x 4 56 mm.), lightly rounded on sides, 
wider across base (8.5 mm) than apex (3.3 mm.), base emargmate m middle, 
basal angles marked, obtuse at summit, border strongly reflexed, Bubsinu&te just 
before base, extending along, base on each side to lateral basal impressions, these 
impressions narrow, deep; median line strongly impressed Elytra oval (10 x 5 5 
sum), depressed on disc, apical curve strongly sinuate on each side, basal border 
strongly raised and prominent at humeral angles; striae deep, simple; interstices 
convex, narrow and carinate near apex, 8 narrow, wider than 0 on basal half, 9 
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\ery narrow, 10 well developed, extending forward from apical sinuosities half 
way to base lntcrcoxal declivity of prostemiun flat, of mesosternum lightly 
concave Length, 18, breadth, 5 5 mm 

Hab —Queensland Two specimens ($) m British Museum ticketed “Queens¬ 
land, Challenger Exp i} are tlie types of this species 1 have seen a specimen 
from Booyong, Richmond River, N 8 Wales 

It belong* to the N opemcoltts-group of the genus, being allied to N whoxi 
Cast, irom which it differs by colour more metallic (including head), Rise larger, 
frontal impressions of bead deeper, prothorax less narrowed to base, elytral 
interstices more convex, particularly on apical declivity 

NOTONOMUS OURVICJOLLIR, U.Sp 

c t Elongate-oval, convex Head stout, prothorax transverse, strongly and 
evenly rounded at sides, posterior marginal seta on border at basal angles, elytra 
oval, fully and strongly striate, interstice 3 quadri-punctato on posterior two- 
thirds Joint 1 of intermediate tarsi 2-spinuloso, of posterior 1-spmulose be¬ 
neath costa of outer side Elytra virescent, prothorax vmdaeneous, head aeneous 
on front and vertex, under surface and legs block, apex of tibiae, tarsi, and an¬ 
tennae somewhat reddish 

Head convex (3 6 mm across eyes), eyes roundly convex Prothorax 
broader than long (4,4 x 5 mm ), convex, apex and base of equal width (3 36 
mm), sides evenly arcuate, basal angles roundly obtuse, lateral border wide, 
reflexed, lateral basal impressions short, oval, deep Elytra oval (11 x 6 2 mm), 
convex, ante-apical sinuosities shallow, oval, interstices hardly convex, 8 wider 
than 9 on basal half, 10 well developed, not long Intercoxa] declivity of pros- 
ternum rounded and narrow in middle, of mesosternum widely concave. Length, 
18 6, breadth, 6 2 mm 

TJdb —Victoria, Unique in Coll Sloanc. I found it in February on the 
steep side of Mount Feathertop under felled timber at 5,700 feet 

Allied to N rainbow 81, N banfo» 81, and N aequaka SI It is at once 
distinguished from N ratnbom by smaller size and green colour From N. 
banksi it differs by smaller size, prothorax shorter and more strongly rounded on 
sides It is about the same size as N aequaka, but differs by prothorax more 
strongly rounded at sides, interstices of elytra less convex, particularly towards 
apex, etc 

Tribe Merlsofdtnl 

* Genus Pterocyrtus 

PTEROCYRTU8 TBUNOATJOOLLig, n Sp, 

Stout, elongate-oval Head stout; prothorax subquadrate, basal angles rect¬ 
angular, elytra oval, punctate-striate, basal border well developed Black, border 
of protborax and elytra dull red, antennae, mouth parte, and legs reddish; 
femora reddish piceous 

Head convex (0 9 mm. across eyes), frontal Impressions short, wide, elypeus 
with a foveiform puncture on each side; eyes round, convex, but not prominent, 
distant from buccal Assure beneath, 2 supra-orbital setae on each side Pro- 
thorax subquadrate (1 x 1 36 mm ), broadest before middle, wider across base 
than apex, sides lightly rounded anteriorly, lightly oblique posteriorly, anterior 
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angles obtuse, a little advanced, base vide, truncate^ basal angles rectangular 
but obtuse at summit, border narrow, not extending on to base, lateral basal 
impressions deep, wide, short, punctulate; space between basal impressions and 
lateral channel narrow, convex, posterior marginal seta at basal angle Elytra 
oval (25x18 mm), convex, fully striate, striae punctate, discal interstices a 
little convex, 1 with a short basal stride, 3 tn-punctate, 8 connate posteriorly 
Length, 4 3, breadth, 1 8 mm 

Hob —Victoria 1 obtained thiee specimens m a dry situation, under moss 
on a rock, beside the road from St Bernard Hospice to Grant in the mountains 
at the source of the Dargo and Wonnangatta Rivers, at 5,000 feet 

I have referred this species to the genus Pterocyrtua with doubt, it is the 
first species from the mainland to be put in this genus, with which it agrees in 
all characters, except that the head has two supra-orbital setae on each side, the 
elytra have the basal border strongly developed and reaching to the first inter¬ 
stice, raised but not dentate at humcial angles, there is a short scntellar stnole at 
base of first interstice It will form the type of a distinct section in the genus 
Its narrow subquadrate piothorax and punctate-striate elytra give it quite a 
different facies from Brachydema tasmamae SI 

Tribe BembidUni 
Genus Tachts 

Taouys stdkeyenbis, nsp 

Oval, convex, laevigato Two minute setiferous punctures on disc of each 
elytron Pieeous, legs dull testaceous, antennae mfuscate, basal joint testaceous. 

Head wide, convex, frontal impressions wide apart, shallow, short, parallel 
Prothorax transverse, truncate-cordate; sides rounded anteriorly, subsmuate be¬ 
fore base, basal angles subreefcangular, obtuse at summit, base wide, transversely 
impressed in middle near edge, lateral basal impressions obsolete, border very 
narrow, extending on to base on each side Elytra oval, convex, laevigate, apical 
stnole very short and feebly impressed, three marginal punctures behind shoulder* 
and three on apical curve Length, 1,4, breadth, 0 (Wmm 

Hab —N S Wales Sydney Type in Coll Sloane 

This species was obtained by me in December on the edge of a small pool 
among the sandy hills near Manly Two specimens from the Castelnau collection 
in the Museum of Genoa were sent to me by Dr. Netolitaky, to whom they were 
returned under the name of (t T sydneyenats (cotypes) ” 

Its nearest allies axe T austraheus SI, and T captus Blackb (also Taohyta 
Kuidta Bates—unknown to me in nature), from all of these it differs in the com¬ 
plete absence of striae on the elytra, and from T captus and T Uwda by its 
convex form; in this it resembles T austrdUcus , but differs by the wont of the 
sutural stria, in T auatraUcus, too, the prothorax has the basal angles more 
acute, and the lateral channel narrower beside these angles 

Tribe Trechini. 

Genus Trbchus 
TRBCHUS KOSCIUJSKOA37TTS, » Sp 

Oval, rather depressed Prothorax transverse, much wider across base than 
apex, base truncate, basal angles rectangular; elytra finely striate, apical stnolae 
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distinct ; interstice 3 tn-punctate, two small discal punctures beside etna 3, pos¬ 
terior puncture on apical declivity, basal border extending inwards to base of 
interstice 3. Black, mtid, femora pioeous, tibiae and tarsi ferruginous; antennae 
pieeoos, basal joint ferruginous, palpi piccous 

Head large (1 mm across eyes), frontal sulci curved, strongly impressed 
but not deep, eyes convex, but not prominent, post-ocular part of orbits small, 
projecting a little from head Prothorax broad (1 x 1.8 mm.), anterior angles 
wide, rounded, sides lightly arcuate anteriorly, hardly narrowed to base, lateral 
border narrow, lateral basal foveae wide, deep Elytra broad (25x18 mm ), 
rather depressed on disc, a little declivous to base, humeral angles marked, and 
with border strongly raised, base vide, four inner striae distinct, 5—7 faint but 
perceptible Length, 3 8—4 5, breadth, 1,65—1 8 mm 

Hab * N S Wales Mount Kosciusko Several specimens collected by me on 
7th December under stones beside the track to the summit at from 6,800 to 7,300 
feet 

A distinct species more allied to T robustus SI, than to any other, blit, 
comparing it with the description of that species, its smaller siee and shining 
black colour are in themselves sufficient to distinguish it From T dtemenensis 
Bates it is differentiated by colour, prothorax more transverse, much wider across 
base, more arcuate on sides, lateral border narrowei and less upturned near base, 
elytra with striae Oner, apical striolao not hooked, punctures of third interstice 
smaller, the anterior puncture beside third stna not interrupting the interstice 


TbECHUS AUflTBALrENSlS, n Bp. 

Elliptical-oval, depressed Prothorax transversely truncate-cordate, basal 
angles rectangular, elytra finely striate, apical striolae distinct, interstice 3 tri- 
punctate, two small discal punctures beside stria 3, posterior puncture on apical 
declivity, basal border extending inward to stria 4 Reddish brown, head and 
prothorax more reddish than elytra, interstice 1 of elytra usually reddish, legs 
and antennae ferruginous,* 

Head large (0 7 mm across eyes), frontal impressions curved, deep, de¬ 
fining post-ocular part ot orbits, eves convex, but not prominent; post-ocular 
part of orbits protuberant Prothorax broader than long (0.65 x 0 86 mm); 
base truncate, a little narrower than apex, lateral border rather wide; lateral 
basal impressions narrow, rather deep Elytra oval (1 7 x 1.3 mm), depressed, 
a little declivous to base, humeral angles rounded, border narrow, three inner 
stnae distinct, 5 and 6 faint Length, 2 8—3 2, breadth, 1.2—1.3 mm. 

Hab — NS Wales Mount Kosciusko I collected it on 7th December not 
uncommonly under stones beside the track to the summit at from 6,800 to 7,300 
feet 


More nearly albed to T Icosciuskoanwt SI than to any other species, but 
differently coloured, much smaller^ proportionately narrower, prothorax mote 
narrowed to base, which is not wider than apex. Compared with T diemenmui* 
Bates, it w smaller, prothorax with lateral border less reflexed near base; elytra* 
less strongly striate, anterior puncture of tyrrd interstice beside third stna and ^ 
not interrupting the interstice * 
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Thbohus GipPsii^NDious, nsp 

Oval, convex. Elytra much wider than prothorax Pieeous-black, elytra 
vanegated (pattern testaceous), indexed margin testaceous, femora and base of 
antennae light coloured. 

Hoad elongate, narrow; frontal impressions deep, curving outwards an¬ 
teriorly and posteriorly. Prothorax narrow m proportion to elytra, broader than 
long (1 5 x 1 65 mm), widest before middle, hardly narrowed behind, wider 
across base than apex, subdepressed on disc, roundly declivous to sides, basal 
angles marked, obtuse at summit, base rounded in middle, sloping obliquely in¬ 
ward from each side, marginal channel wide, margin wide, explanate and strongly 
reflexed at basal angles, basal foveae deep, wide, reaching to lateral channel, 
median line lightly impressed Elytra oval (3 6 x 2 5 mm), convex, lightly 
depressed on due, strongly roundly declivous to sides and apex, rounded at sides, 
shoulders rounded; a light sinuosity at each side of apex, six inner stnae strongly 
impressed, simple, 7 and 8 obsolete (except 8 towards apex), stna 1 entire, 
curving round apex and extending forward m a short deep course opposite ex¬ 
tremity of 5; interstices depressed, 3 tn-punctate^ (two anterior punctures on 
disc near stria 3, posterior one at extremity of 2), marginal channel narrow 
along side, explanate just before apical sinuosity Length, 5 5, breadth, 2 5 mm 

Hob.—Victoria Unique in my collection, received from Mr C French as 
from Gippsland 

Allied to T subomatellus Blackb, but larger and with a different elytral 
pattern The ground colour of the elytra is piceous, there is a narrow light 
coloured margin (including interstice 1 towards apex), a testaceous mark ex¬ 
tends from a little before the middle of interstice 4 obliquely forward to the 
side of each elytron, and another similar mark extends across interstices 4—7 a 
little behind the level of the posterior ducal puncture, these two marks unite on 
interstice 7, interstice 3 has a small plaga in front of the posterior ducal punc¬ 
ture In T subomatellus the testaceous markings form a wavy broken fascia 
across the elytra above the upical declivity, and there are no testaceous marks 
on the basal half of the elytra. 

Tbbchus bitinctus, n sp 

Depressed Head arcuately buulcate, eyes hemispherical, prothorax trans¬ 
versely subcordate, base lobate as m T bipartitus Mad , elytra truncate-oval, 
unistn&te on each side of suture, each elytron 3-punctate (two ducal punctures 
strongly marked), scutellar stride obsolete, basal border reaching scutellum, 
abdomen setulose Upper surface bicoloured; head, prothorax, base and sides 
of elytra to level with posterior ducal puncture rufescent, apex and due of elytra 
almost to anterior puncture shining black, with a vireecent tinge in some lights, 
under surface ferruginous, becoming of a lighter shade on abdomen, antennae 
and legs testaceous. 

Bead large (0.0 mm across eyes); frontal sulci deep, curved, strongly 
divergent posteriorly; median frontal space suboonvex, wider than lateral spaces, 
rather convex. Prothorax rather convex, broader than long (0 8 x 1 mm), a 
little wider across basal angles than across apex, sides strongly rounded anteriorly, 
gently narrowed behind; basal angles prominent, shortly aubdentate with apex 
blunt; basal curve oblique behind basal angles, bisumate m a well marked open 
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curve on each side of median lobe, posterior margin of lobe arcuate, anterior 
transverse impression deep and curved backwards, posterior transverse im¬ 
pression well marked between basal sinuosities, lateral border reflexed Elytra 
smooth, suboval (2 1 x 15 mm), base wide, sides subparallel, apical curve 
short, submargmul, Btna (8) distinct behind humeral angles, its course inter¬ 
ruptedly indicated on posterior third Length, 3 5, breadth, 1 5 mm 

Hab —Northern Territory Adelaide River 

Three specimens have been examined, one belonging to the collection of the 
British Museum (type, ticketed “Adelaide R, 91—49”), and two others (one in 
Coll Hloane) iound by Mr H W Brown on the Adelaide River Closely allied 
to T bipartUus Macl, from winch it differs by its bicoloured elytra The an¬ 
terior tarsi in c? have the two basal joints dilated with the outer angles dentate 

Tribe Odaoanthfal 

Six years ago I reviewed the tribe Odacanthmi, as represented m the Aus¬ 
tralian fauna (These Proceedings, 1917, 413) Since then I have obtained a new 
and remarkable species, for which I believe a new genus is required (ef Aula• 
coUus f posted ), and, my views on the generic distribution of our species having 
undergono considerable modification, I now offer a revised tabulation of our 
genera, which I hope will enable them to be recognised Some notes are added 
after the table to show my altered views with regard to some of the genera 

Table of Genera 

1 (2) Head not constricted to a neck, eyes at a normal distance from prothorax 

Porocara (1917) 

2 (l)' Head narrowed behind eyes, neck (except rarely) narrow and condyli- 

form, eyes distant from prerthorax 

3 (14) Antennae with joints 1-3 glabrous Tarsi glabrous on upper surface 

4 (13) Elvtra with punctate striae 

5 (12) Antennae with joints 3 and 4 subequal 

6 (11) Tarsi with joint 4 entire 

7 (10) Prothorax not cylindrical, hardly narrower at apex than base, lateral 

border always present and reaching base 

8 (9) Elytra fully striate . Dicraspeda (1862) 

9 (8) El>tra striate on basal fourth, lae\igate on apical three-fourths 

Baatstichue (1917)* 

10 (7) Prothorax cylindrical, much narrower at apex than base, lateral border 

short, not reaching base , . Arame (1919) 

11 (6) Tarsi with joint 4 bifid Ophtonea (1821) 

12 <fi) Antennae with joint 3 elongate (about as long as 4 and 5 together) ., 

• Clarencu i (1917)* 

13 (4) Elytra fully striate, striae simple Aulacohus (n g ) 

14 (3) Antennae with joint 3 setulose Tarsi setulose on upper surface V 6 . 

Myrmecodemue (n.g) 

I do not know Castelnau’s genus Anasts in nature 
Genus Dicraspeda 

Chaudoir, Bull Soc Imp Nat Mosc, 1802, 300 Eudaka, Castelnau, Trans* 
Roy Soc Viet, vrn, 1868, 102, Bates, Ent Mo Mag, 1871, vih, 32 

Formerly, I had not taken the genus Dicraspeda into account, but now fed 
compelled to regard it as synonymous with Eudaka, which must be merged with 
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it E sublaewa Macl agrees so well with the description of D brunnea Chaud, 
from Celebes, that I believe it to be the same thing, there seem no reasons for 
referring E aublaevta to a different genus from Odacantha lattpennts Macl, the 
genotype of Eudaha In These Prcceedmgs, 1017, 414, I gave a synoptic table 
of the species of Eudaha, as then understood by me, all these species may be 
transferred to Dtcraspeda, except Cannoma obscura Cast, which I would place 
m Arame 


* Genus A r a it v 

* 

The old magazine-genus Castwma has been shown by Mr H B Andrewes to 
be invalid (Ann Mag Nat Hist, (9), m, 1919, 477), at the same time lie 
founded a new genus Arame, for some Oriental species which had formerly been 
placed m Casnoma This genus Arame will include Casnonta obscura Cast 

Genus Ophionba 

The genus Qphwneu has been given a narrow significance by being confined 
to those species which have the fourth joint of the tarsi bifid, but it seems very 
doubtful whether this character should be allowed to restrict the limits of this 
genus, though this is a matter that does not concern the Australian tauna, the 
two known Australian species of Ophionea having the fourth tarsal joint bifid* 

Opiiionea puncticollis, nap 

Elongate Prothorax elliptical, subcylindrioal, lateral border indicated, pro- 
noturn and prostemum punctate, elytra with two white unte-apical spots, punc- 
tate-stnate, interstices depressed, joint 5 of tarsi deeply bifid Head mgro- 
cyaneous, prothorax and base and apex of elytra reddish, a wide transverse 
dark eyaneous band forward from white maculae, legs testaceous, apical third 
of femora, extreme apex of tibiae, and apices of tarsal joints mfuscate, antennae 
mfuscate, joints 1—4 testaceous 

Head ant-like, convex (1 4 mm across eyes), roundly-obhquely and rather 
shortly narrowed to the condyliform neck, frontal sulci wide and distinct be¬ 
tween antennae, diverging near eyes and extendmg to basal third of eyes, a sub- 
marginal costa between posterior part of each frontal sulcus and eye Prothorax 
narrow (17x1 mm), wider at baso than apex, transversely impressed near 
base, sides lightly arcuate in middle, lightly narrowed to apex, shortly sub- 
rectangular near base, upper surface punctate and transversely rugose, punctures 
and rugae more distinct towards sides, apex with a strong narrow border Elytra 
parallel (4x2 mm ) Length, 8, breadth, 2 mm 

Bab ,—Queensland Burdekm River (type, m Coll filoane), Northern Terri¬ 
tory: Darwin (G. F Hill) 

Compared with 0 thouieU Cast, it differs by colour (base of elytra not 
eyaneous), head more obliquely narrowed behind eyes, prothorax punctate and 
with lateral borders developed on anterior half Compared with the Oriental 
species known to me (eg, O cyaneocephala Fabr), the head is stouter, more 
shortly and less obliquely narrowed behind eyes, prothorax less rounded at widest * 
part, much less narrowed to apex, etc 
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Genus Aula 00 LIUS, ngr 

Head glabrous, diamond-shaped, constrietcd by an elongate dope to a narrow 
condyliform neck, antennae with joints 1—3 glabrous, joints 3 and 4 subequal 
Prothorax oviform, impunctate—except on the narrow basal part, pronotum 
gibbous, transversely stnolate, impunctate, lateral borders well developed, not 
reaching base, lateral channel with four or five widely spaced setae on the am- 
pliate part of sides Prosternum convex, sides visible from above Elytra 
ovate, twice os wide as prothorax, fully etnate, diSa transversely impressed across 
interstices 2—4, striae entire, simple, interstices equal, 3, 5 and 7 senately plun- 
punctate, the punctures bearing rather long setae, and placed in two rows on 
outer sides of interstices 3 and 5, four punctures on interstice 1 beside scutellar 
stnole Tarsi glabrous on upper surface, joint 4 entire 

I do not know any genus to which the species described below as Aulacohus 
inordinate* can lie referred It cannot be placed far from Laehnothorax, but is 
distinct by pronotum and stnae of elytra impunctate, head and pronotum without 
setae, except the fixed ones 

AULAOOLIUS TBIOBDINATUS, U 8p. 

$ Head diamond-shaped, neck narrow, condyliform, prothorax oviform, 
longer than broad, ompliate on sides, impunctate except near base, lateral borders 
well developed, elytra wide, disc transversely impressed near basal third, stnae 
entire, deep, simple, interstices depressed, 3, 5 and 7 pluripunctate, others laevi- 
gate Black, apex and apical half of indexed margins testaceous, antennae 
piceous, base more lightl> coloured, legto testaceous, coxae and posterior trochan¬ 
ters clear brown, femora at apex, tibiae at base, and apex infuscate, tarsi m- 
iuscate, abdomen with segments 5 and 6, also sides of 8 and 4 clear brown 

Heat! convex, impunctate, glabrous (1 4 mm across eyes), strongly obliquely 
angustate to base, eyes convex, prominent Prothorax a little narrower than 
head (16x12 mm ), sides roundly axnphate m middle, decidedly rounded an¬ 
teriorly, strongly narrowed posteriorly, strongly sinuate at posterior fifth, basal 
part rugoBe-punctate, defined by a strong transverse impression, lateral border 
distinct, except behind transverse basal impression, lateral channel well developed 
and bearing four or five setae on ampliate part of sides; pronotum gibbous, 
transversely stnolate Elytra truncate-oval (3 3 x 2 6 mm), declivous to 
peduncle; apex wide, apical curve short, a little oblique outwards from inter¬ 
stice 4, stnae strongly impressed, smooth, an elongate impunctate atnole at base 
of interstice 1, interstices depressed, inner ones a little raised towards apex, odd 
ones senately setigero-punctate, even ones mtid, impunctate, four or five seh- 
gerous punctures along outer side of scutellar striole; lateral channel impunc¬ 
tate, mtumed to meet etna 8 near base, indexed margins glabrous, impunctate 
Under surface impunctate, except peduncle and base of protborax Length, 8; 
breadth, 2 G mm 

Hob.—Northern Temtory Darwin Unique in Ooll Sloan*. Hr Gerald 
F Hill found one specimen winch he generously presented to me. 

This species is at once differentiated from all our other Odaeanthuta by the 
stnae of the elytra being entire and impunctate 
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Head strongly constricted m a curve to a short condyhform neck, antennae 
with joint 3 about equal in length to 4, sparsdy setolose Prothorax oviform, 
base narrow, defined by an encircling sulcus, pronotum gibbous, sparsely setose, 
bordered on sides; lateral channel with several setae at ampliate part of sides 
Prosternum convex, smooth, sides visible from above Elytra ovate, about twice 
as wide as prothorax, transversely impressed at basal third, sparsely seriate- 
setose Tarsi sparsely setose on uppei surface, joint 4 entne 

Genotype, Casnoma nverinae SI 

This new genus is allied to Selma, but has the neck short (not forming a very 
narrow stalk to the head) and the third joint of the antennae not elongate It is 
founded on Casnoma rtvennae S3, to which C globulxcollis Mad, is closdy al¬ 
lied, also Lachnotkorax formicotdes 61 Laohnotkorax palustns SL, is very dis¬ 
tinct from the three species mentioned, and perhaps is not actually congeneric 
with them, but it is more in place m the genus Myrmecodemus than anywhere 
else. 1 was mistaken m referring these four species to the genua Lachno- 
thorax in 1917, but the tabulation then proposed will enable them to be recog¬ 
nised. The typical species of Laohnotkorax have joint 3 of the antennae glabrous 

Tnbe Panagdid. 

Genus Craspedophorus. 

Hope, Col. Man, it, 1838, 166, Chaudoir, Ann Soc Ent Belg, xxi, 1878, 
90 —Eudema Castelnau, Hist Nat Ins, I , 1840, 137, Trans Roy Soc Viet, 
vui, 1868, 146, Chaudoir, J c, 133 —Epicosmus Chaudoir, Bull Soc Imp Nat 
Mosc, iv, 1846, 512, Ann Soc Ent Belg, xxi, 104, Sloane, Pioc Linn Soc 
NSW, 1903, 666 

In his Essat Monographtque sur les Pmag&des (1878) Chaudou used the 
three names Craspedophorus, Eudema and Epteosmus os being each entitled to 
rank as a distinct genus, and in doing so he used Craspedophorus rightly, but it 
is impossible to follow him in lus ideas as to the recognition and use of Eudema 
and Epicosmus The facts are, as has been explained by Mr H E Andxewes 
(Trans Ent Soc Lend, 1919, 126), that Eudema Castelnau is synonymous with 
Craspedophorus Hope, while the type of Epsoosmus is Cardbus angulatus Fa£r, 
which is erroneously referred to under the name of Eudema btfasouxtum Fabr fa 
name never used by Fabricms) m Chaudosr’s monograph, where it forms the only 
species of the genus Eudema I support Mr. Andrewes's view that both Eudema 
and Epicosmus should be sunk as synonyms of Craspedophorus 

In These Proceedings for 1903, 666, under Epicosmus, I dealt with our 
species, giving a table of species and proposing three new specific names, but I 
had too little data then, and now see that my E obesulus Is conspeciflc with E 
roolchamptonsnSis Cast, and E, froggatU with E australasiae Chand 1 now 
have two new species to describe, and give below a new table of species leading 
off from CV. pqrvulus Mad*, which is the most nearly related of our species to 
those of Java and Borneo It seems to me certain that the Australian Panagemi 
have been derived from the Oriental region 
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Table of Australian Species 

1 (16) Prothorax with posterior angles rectangular and dentate 

2 (11) Elytra with maculae orange, or lemon-coloured 

3 (4) Elytra somewhat lightly furrowed, interstices roundly convex, equal, 

setose-punctate 9 5 mm parvufus Macl 

4 (3) Elytra deeply furrowed, interstices 3, 5 and 7 rather stronger than others 

5 (3) Elytra with two (rarely one) fixed punctures on interstice 3, matulae 

reaching to third stria 

6 (7) Prothorax strongly sinuate-angustate to base 12-13 mtn comptm Laf 

7 (6) Prothorax not smuately narrowed to base 125-13 5 mm 

rockhamptonensts Cast 

8 (5) Elytn without fixed punctures on interstice 3, maculae reaching to fourth 

stria 

9 (10) Head narrow before eyes, elytral interstices evidently setose-punctate 

11-125 mm ♦ angusttceps 61 

10 (9) Head stout before eyes, elytral interstices mtid, hardly punctate, 135- 

155 mm banks t 81 

11 (2) Elytra with maculae red (Interstices 3, 5 and 7 more raised than 

others) 

12 (15) Form oblong, subdepressed 

13 (14) Elytra with third interstice umpunctate near posterior macula 155-18 

mm * alternant Cast 

14 (13) Elytra with third interstice impunctate 12-14 mm i nasterst SI 

15 (12) Form oval, prothorax and elytra convex Interstices 1 and 2 of elytra 

evidently depressed below 3 10-12 mm austrdlastae Obaud 

16 (1) Pro thorax with posterior angles rounded off 

17 (18) Anterior macula of elytra reaching to third stria 17 5-21 mm 

insignia Schauta 

18 (17) Anterior macula of elytra reaching to fourth stria 17 mm macleayx SI 


CftASPEDOPHORUS ANGUSTICEPS, n sp 

Oval Head narrow, prothorax Bin all, elytra with interstices very convex, 
almost equal Black, foui citron-coloured maculae on elytra, antenor pair dis¬ 
tant from base extending across interstices 5—9, posterior pair small, extending 
across interstices 5—8, uneven on anterior and posterior edges 

Head elongate (1 6 mm across eyes), frontal part longer than broad (1 3 
x 1 2 mm), finely punctate, laevigate anteriorly Prothorax broader than long 
(26x32 mm ), a little convex on antenor part of disc, widest behind middle* 
strongly narrowed to apex <1 0 mm), obliquely nairowed to base (2*4 mm.); 
antenor angle* narrow, obtuse, lateral margins declivous antenorly, widely up¬ 
turned postenorly, lateial border narrow, basal angles aubdentato fillvtra con¬ 
vex, oval (6 8 x 4 7 mm ), interstices sparsely setose-punctate, 3—7 subequal, 5 
dilated and 4 narrowed at posterior macula. Length, 11—22.6, breadth, 4 5— 
5 2 mm 

IZab—Queensland Marceba (Sloane), Cooktown (Brown), Coen (Hacker), 
Type m Coll Sloane Twelve specimens have been examined, most of which were 
found by me under logs beside the railway station at Mareeba in June 

This species is characterised by its small size, narrow head, interstice 3 of 
elytra without fixed punctures, maculae of elytra pale yellow, the anterior 
macula is transverse, and consists of five spots across interstices 5 to 9, the spots 
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on interstices 6 and 9 are longer than the three inner spots, the posterior macula 
is smaller, and consists of four spots across interstices 5—8, the spot on inter¬ 
stice 6 shortest, the indexed margins usually have a faint reddish mark near the 
edge below the anterior elytral macula, but sometimes this mark is absent. The 
interstices of the elytra are more setose than usual, tbo setae rising from small 
punctures on the interstices, but not from the large punctures of the stnae 

Crahfedofhobus banksi, n sp 

Elongate-o\al, subdepressed Head wide, prothorax transverse, strough 
punctate, subobliquely (roundly) narrowed to base, elytra with interstices sub- 
equal Black, four citron-coloured maculae ozi elytia, anterior pair extending 
across interstices 5—9, posterior pair narrow, extending across interstices 5—8, 
anterior and posterior margins uneven, spots on interstices 6 and 8 shorter than 
those on 5 and 7, indexed margin w ltb a reddish mark below antcnoi macula 

Head stout (2*45 mm across eyes), frontal port wide (18x17 mm), 
frontal sulci punctate, interspace convex, luevigate anteriorly, punctate pos¬ 
teriorly between eyes, antennae elongate Prothorax transverse (3 5 x 4. 5), 
widest behind middle, lightly convex (but not roundly raised) m middle of disc, 
sides strongly and roundly narrowed to apex (2 4 mm ), subobliquely and rather 
roundly narrowed to base (3 mm ), anterior angles rounded, basal angles feebly 
dentate, median line well marked, lateral basal impressions long, sulcitorm, 
placed opposite stria 4 of elytra. Elytra ovate (9 x 5 65 mm ), lightly rounded 
at sides, lightly sinuate on each side of apex, disc depressed between third inter¬ 
stices, stuae very deep, crenulate, interstices 1—8 strongly convex, their summits 
nitid, 3 without fixed setiferous punctures, 3, 5, and 7 wider than others, 4 de¬ 
cidedly narrowed at posterior macula, 5 sw ollen on inner side at posterior macula 
Length, 13 5—15 6, breadth, 5 4—6.2 mm 

Hob —Queensland Cooktown and Upper Normanby River (Sloane), Kur- 
anda (Dodd), Cairns Type in Coll Sloane I found Reveral specimens under 
Eucalyptus logs on the sides of Mount Cook at Cooktown, and at King's Plains 
cattle station on the Normanby River 

A large species which differs from Cr alternan# Cast, by its shorter and 
wider head; shorter and wider prothorax, not sinuate on sides posteriorly, elytra 
with the maculae not extending on to interstice 4, interstice 5 swollen and 4 
angustate at posterior macula, the alternate interstices not so much raised above 
the others It ib very like Cr rockhamptonerms Cast, which it resembles in the 
colour of the maculae of the elytra, but it differs by antennae longer, the joints 
after 3 longer and slenderer, prothorax less strongly declivous to sides before 
middle, lateral margins wider; maculae of elytra not extending on to interstice 4. 
the posterior macula smaller, more uneven on anterior and posterior margins, the 
spot on interstice 0 shortest, interstice 5 swollen and 4 angustate at posterior 
macula 

Tribe UdnftnL 
Genus Dioroohilr. 

Table of Australian Species 

1 (4) Elytra with third interstice 3-punctate. 

2 (3) 9 Elytra nitid . . ... D quadrtoollte Cast 

8 (2) 9 Elytra opaque, shagreened . . D ventrahs Blackb 

4 (1) Elytra with third interstice SUpunctate 
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6 (6) Stn*e of elytra deep, crenulate * * . . D* gdryt BojjwL 

6 (5) Striae of elytra simple 

7 (12) Interstices of elytra not punctulate 

8 (11) Size moderate 12 mm 

0 (10) Prothorax transverse (2 5 x 34 mm), striae of elytra shallow, interstices 
Oat, mtid in <J, opaque in $ D. mnuta Cast 

10 (9) Prothorax quadrate (23 x 3 mm), striae of elytra deep, interstices 

convex, mtid in both sexes D brewcollts Chaud 

11 (8) Size large, elytra mtid in $ 21 mm D gtgas Cast 

12 (7) Interstices of tlytra punctulate D punctulata 81 

1 have nut been able to identify D montana Cast, D punctatostnata Cast, 
and D puncUpenms Cast 


Dicrochilk punctulata, njsp 

V Elliptical, depressed Prothorax transversely cordate, elytra lightly 
stuatc, interstices depressed, punctulate, 3 bi-punctate beside stria 2 Black, 
mtid 

Head transverse-quadrate (2 75 mm across eyes), iront concave, eyes pro¬ 
minent, hemispherical Prothorax transverse (2 5 x 3.6 mm ), wider across apex 
(2 75 mm ) than base (2 63 mm), mtid on disc, a little rough and minutely 
punctulate towards sides, margins wide, reflexed (strongly so posteriorly); 
lateral basal impressions wide, basal angles obtuse Elytra parallel-oval (9x56 
mm ), stnne fine, subcrouulate, interstices flat, rather closely covered with small 
punctures, these punctures more numerous on even than on odd interstices 
Ventinl segments 3—5 sctigero-punctate on each side of middle Length, 145, 
breadth, 5 5 mm 

Hab —Northern Territory Darwin Unique in Coll Sloane Kindly given 
to me by Mr C F Hill, I have seen other specimens from East Alligator River 
in the National Museum, Melbourne 

It is distinguished from all other Australian species of the genus by the 
punctulate interstices of the elytra, the puncturataon is denser (about 4 rows) 
on the even interstices, on the odd interstices it has a tendency to be arranged w 
two rows, one along each side of the interstice Its affinity seems to be with 
D. gtgas Cast, winch it resembles m shape of head and prothorax. 

Tribe Lettfal. 

Xanthophoka WILSONi, n sp 

Narrow, elongate Prothorax sinuate posteriorly, basal angles rectangu lar ; 
elytra lightly narrowed to base, third interstice 3-punctate. Elytra brown, inter¬ 
stices 2, 4 and 6, and lateral margin of a dull testaceous colour, brownish near 
apex; prothorax testaceous at sides, brownish on disc; bead testaceous, some¬ 
times rather brownish on vertex, under surface testaceous, abdomen brownish; 
legs and antennae testaceous 

Head convex (l 15 mm across eyes), obliquely narrowed behind eyes, setu- 
lose on vertex and beside eyes Prothorax broader than long (1 1 x 1.4 mm.), 
depressed and explanate at sides, lightly convex on disc, sparsely covered with 
small setules arising from very small punctures, aides lightly rounded on anterior 
two-thirds, sinuate posteriorly and meeting base at right angles, basal angles 
rectangular Elvtra subparallol, widest about apical fourth (3.5 x 2 mm.), sub¬ 
depressed on disc, strongly decjjyous at sides from interstice 7, hghtly declivous 
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to base and apex, striae deep, finely erenulate; interstices subconvex, minutely, 
Hat sparsely* setnlosa punctate, 3 with three strong punctures, 5 and 7 with some 
punctures stronger than others along outer side Under surface (including pros- 
temum and metastemum) sparsely setulose <? with one, $* with two setae at 
each side of apex of abdomen. Length, 5 7—6 5, breadth, 2 mm 

Hob —Victoria Mount Donna Huang, 4,080 teet Colls Wilson and Sloane 
Mr if E. Wilson sent me four specimens taken by hun in tussocks of grass on 
Mt Donna Huang, near Warburton 

This is a very distinct species, more allied to X tnfmcaia Chaud than to any 
other described species, but easily distinguished bj size smaller, head more con¬ 
vex, neck thicker, prothorax somewhat similar in shape, but with basal angles 
less prominent, elytra differently coloured The longitudinally striped pattern ot 
the elytra is peculiar to this species 

XAN THOPHOhA CARTERI, U sp 

Narrow, elongate, depressed Pro thorax sinuate posterioxly, basal angles 
rectangular, elytra lightly narrowed to base, interstices 3, 5 and 7 bearing fixed 
setae. Testaceous, disc of prothorax with an infuse ate plaga on each side, elytra 
3-vittate, central vitta on interstice 1 of each elytron, lateral vitta on interstices 
6—8, an oblique broken fascia of pioeoua spots on each elytron from posterior 
third of lateral vitta to apex of sutural vitta, under surface wholly testaceous 

Head convex (1.20 mm across eyes), obliquely narrowed behind eye9, setu- 
lose, joint 3 of antennae finely sotulosp Prothorax broadei than long (1 26 x 
1 45 mm), depressed and explanate at sides, lightly convex on disc, sparsely 
covered with small setules arising from \ery small punctures; sides rounded on 
anterior two-thirds, sinuate posteriorly, basal angles acute Elytra widest about 
apical fourth (3 8 x 2 2 tom.), striae deep, crenulate, interstices hardly convex, 
distinctly punctate, 3 bearing six, 5 four, and 7 three strong punoturta with 
maerodmetae Under surface, including prostemum and metasternnm, sparsely 
setulose <f, with one seta at each side of apex of abdomen Length, 6 5, 
breadth, 2.2 mm 

Hob —NS Wales Gosfo^d (Carter), Wahroonga (Sloane) Type in Coll 
Sloane I first received this species from Mr H J Carter; subsequently 1 found 
a specimen in July, hiding m the leaves of a grass-tree {Xanthorrhoea hastth*) 

A distinct species allied to X mlsom SI, from which it differs by size larger, 
basal angles of prothorax more acute, elytra more coarsely punctate, pattern 
different, interstices 2—5 testaceous on anterior two-thirds, and each with a small 
piceous spot on apical third (th^spot on 2 united with the apex of the sutural 
vitta, that on 5 united with external vitta, that on 3 placed obliquely between 
those on 2 end 5, that on 4 opposite that on 2). 

Xakthjophoea parallel a Ghaudotr. 

(ss= X ornate Sloane ) 

I now feel no doubt but that X parallel# Gbaud., (1872), is the Bame species 
as the one X subsequently named X ornate (1910) It probably has a wide 
range, I described it from specimens found hiding m the leaves of the grass- 
trees at Berowra, jaear Sydney; there are specimens in the Macleay Museum 
ticketed King Georges Sound 
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Xanthophofa longicollis Macleay (1864) 

(= X ferrugmea Chaudoir, 1872 = Demetrius rufesoens Macleay, 1887) * 

There seems fc> uie no doubt but that Cymmdis longuiollta Macl is the same 
thing hh X ferrugima ('baud and Demetrius rufescem Mac! It ranges from 
the Hunter River at least as lai north as Cooktown It is always obtained by be¬ 
ing beaten from the foliage ot fehiuhs 

Xanthophoea trjlvittata, n sp 

? Elongate Head convex, obliquely narrowed behind eyes, impunctate, an¬ 
tennae with tluee basal joints pubescent, prothorax subquadrate, sides emargmate 
posteriorly, busal angles rectangular, disc impunctate, elytra parallel, crenulate- 
striate, interstices pundulate, 3 umpunetate about apical third, apex of abdomen 
(?) 4-setose, tarsi eetuloae on uppei surface Testaceous, elytia paler than head 
and prothorax, disc ot prothorax with a black plaga on each side, elytra with 
three black virtue, central vitta on interstices 1 and 2, extending to apical sixth, 
latei al vittae on interstices 0—8, extending to extremity of 7, apex of abdomen 
mfuscate 

Head stout (17 mm u<rows eyes), transversely impressed posteriorly, mbits 
well developed and oblique behind eyes Prothorax slightly broader than long 
(18x2 mm), a little wider across base (1 65 mm ) than apex (1 & nun ), 
apex truncate, anterior angles obtuse, sides lightly rounded, lightly sinuate pos¬ 
teriorly, base Insinuate, squarely tiuneale on each side, basal angles lather pro¬ 
minent, lateral margins wide, punctate, anterior marginal seta before middle at 
widest part, very near edge, median line strongly impressed Elytra subparallel, 
a little narrowed from posterior third to base, much wider than prothorax (6 6 
x 3 2 mm ), apex arcuate-truncate, external angles rounded off, interstices lightly 
convex, puncturation stronger on interstices 6—8 than on others Length, 8— 9 6, 
breadth, 3 2 mm 

Hob —Queensland S trad broke Island (H J Carter) T have examined three 
specimens given to me by Mi H »J Carter, owing to the two smaller specimens 
having their elytra spread T have only been able to measure the width of the 
largest specimen 

A distinct species allied to X paraUela Chaud, from which it differs greatlv 
by smaller size, head more strongly narrowed and not black behind eyes, pro- 
thorax more rounded on anterior part of sides, more strongly Binuate posteriorly, 
basal angles much more sharply marked, lateral channel much deeper, lateral 
border more widely and strongly reflexed, sutural vitta of elytra not reaching 
apex 


Genus Phlofocarabus 
Phuofooarahub parvtckps, n sp 

Elongate-oval, depressed, upper surface glabrous Head small, strongly 
constricted to a narrow neck, prothorax narrow, subquadrate, elytra lightly 
narrowed to baae, lightly striate Brownish testaceous, elytra with a wide m- 
fuscate fascia on apical half, this infuscation extending rather faintly forward 
along suture to base and spreading over interstices 1—4 near base, apex and a 
narrow lateral margin (including interstice 9) testaceous, head, antennae, and 
tarsi reddish 
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Head obcordate (1.23 mm across eyes), depressed, very finely shagreened 
and microscopically punctate, strongly roun<lly~obhquely constricted behind, eyes 
prominent, rounded continuously with the curve of the posterior part of Dibits 
Prothorax depressed, subquadrate (1.25 x 1 05 mm), ampliate behind apex, 
subparallel on sides, broadest at anterior third, wider across base than apex, 
finely shagreened, disc very finely transversely stnolatc, lateral maigins wide, 
lateral basal impressions wide, concave, sides very little narrowed posteriorly, 
Bubsmuate before base, median line distinct, base lightly arcuate in middle, lightly 
oblique on each side, angles marked, but obtuse at summit Elytra subquadiate 
with angles rounded (4 2 x 2 85 mm ), widest about middle, sides lightly 
rounded, apex wide, truncate in a light curve, stnae fine, shallow, crenulate, 
interstices depressed, shagreened, sparsely microscopically punctate, 3 bipunctate, 
the punctures small (one just before, the other just behind the dark fascia), punc¬ 
tures of 0 small, not numerous, interrupted in middle Length. 7 7, breadth, 
2 85 mm 

Hah —NS Wales Type in British Museum ticketed “Illawarra, Q K 
Bryant, 2 x 08” I have seen it from the Blue Mountains 

This species has somewhat the appearance of a species of Xanthophoea 
The head is unusually small, and the prothoiax unusually narrow, comparing it 
with Ph masters* Mad, it differs conspicuously by these characters, amongst 
others It seems to come near D\abal\cus collans Black, (unknown to me in 
nature) but evidently is differently coloured, and T expect it will prove to have 
the head smaller, neck narrower, prothorax less narrowed to base and less sinuate 
on the sides Owing to the upper surface being shagreened its colours are rather 
dull 

Genus A g on o c h i l a 
Agonociiila ovalis, n sp 

Oval, rather convex Head and prothorux piceous brown, elytra black and 
flavous, the flavous area eovejmg most of the disc, irregular on outer margin, 
broken into along basal part of suture and on middle of each side by intrusions 
of the black circumferential area, a narrow broken zig-zag fifcia extending back¬ 
wards in a faintly marked course across disc of elytra between inner sides of 
lateral intrusions from block area, lateral channel flavous, logs and antennae 
testaceous 

Head smooth, with & lew microscopic punctures Prothorax transverse, much 
wider across base than apex, ampliate behind the widely rounded anterior angles, 
sparsely covered with short fine hairs, disc rather convex, sides explanate, finely 
punctate, not ongul&te at position of lateral seta, lightly obliquely narrowed to 
base, basal angles sabrect&ngulor, obtuse at apex Elytra lightly convex, oval, 
densely and finely setulose-punctate, apex wide, stnae not marked, but interstices 
perceptible on disc. Length, 4, breadth, 1 75 mm 

Hab —Queensland Type m British Museum ticketed “Kuranda G E Bryant 
l.vn09" 

It is not unlike a species found by Dr E Mjoberg on the Bellenden Kcr 
Mountains, which I have named A intricate*, but differs by having the disc&l 
flavous area of the elytra less decidedly divided by a distinct broken black fascia, 
size larger; head and prothorax less strongly punctate, prothorax with antenor 
angles more widely rounded, lateral margins much wider It may be noted that 
the flavous ducal area almost touches the lateral margin about apical fifth 



40 


NEW TERMITES FROM CENTRAL AND SOUTH-EAST AUSTRALIA 

By Gerald F Hill* 

(Twenty-one Text-figures) 

[Read 28th March, 1823} 

One new species of Coptotermes and two new species of Eutermes are 
described in this paper With these additions to the list of Australian species, 
the former genus now contains six species and the latter twenty-eight species and 
one variety 

I am indebted to the Authorities of the South Australian Museum and to 
Messrs W W Froggatt, F E Wilson and W. F Hill for the privilege of 
examining the material herein discussed 

The methods of recording measurements and colours are the same as those 
referred to in previous papers The Text-figures were drawn by the writer with 
the aid of a camera lucida and are from specimens in the type senes 

COPTOTERMES BEDULUS, n 8p (Text-flgS 1-7) 

Imago (Text-Age 1-4.) 

Colour Very dark brown, bead and pronotum darkest, legs and wing veins 
a little lighter than tergites of abdomen Antennae brown, first two joints very 
dark Wing membrane fuliginous 

Head (Text-fig 1) rather small, moderately setaceous, rounded on the sides 
and behind, front flattened, fontanelle very small, oval, ocelli large, oval, well 
separated (0 048) from the eyes, eyes large (0*272 x 0.30£), prominent, finely 
faceted, lower margin separated from the lower (lateral) margin of the head 
b> a space of 0 329, Post-clypens short, one-fourth as long as wide, light brown 
like tarsi, anteclypeuB large, hyaline, an tenor margin slightly produced in the 
middle, labrum large, rounded on the sides and in front; antennae (Text-fig 2) 
19-jomted, 1st joint large, & little swollen at apex, 2nd half as long as 1st and 
much narrower. 3rd very short, less than half as long as 2nd and much narrower, 
smallest of all, 4th and 5th globose, equal 

Thorax Pronotum (Text-fig 3) nearly as wide as head, concave in front, 
rounded on the sides, slightly smuate behind, moderately setaceous like bead; 
postenor margin of meso- and metanotum slightly more rounded than pronotum* 

Legs moderately short and slender, claws and tibial spurs large and dark 
coloured, torn pale coloured, fourth tarsal long and slender, longer than regain¬ 
ing -joints together. 



BY ftEJULP y HILL. 


41 


Wings Wing-stumps setaceous as in pronotum, distal margin convex, mem¬ 
brane clothed with setae and densely but minutely sculptured (Text-fig. 4), costal, 
apical and distal half of the posterior margin very setaceous, costa and radius 
dark and very distinct, the latter setaceous to the apex of the wing and some¬ 
times obscurely branched towards the former, or to the median vein, or to the 
apex, median vein very distinct at the base but soon becoming invisible, that of 
the forewing branching within the wing-stump, that of the hmdwwg beyond the 
sature, cubitus with a varying number of branchy, forked or simple, only the 
proximal short branches distinctly visible 

Abdomen cylindrical, bluntly rounded at the apex, tergites clothed as m 
pronotum, oerci short and moderately stout 
Measurements 

Length with wings 15 00 mm , without wings 8 00 

Head* from posterior margin to apex of labrura, long 138, from posterior 



Text-figs 1-4 Imago—1 Head from above, 2 antenna, proximal segments 3 
pronotum, 4 wing-membrane (greatly magnified) 

Text-figs 5-6 Soldier—5 Head and pronotum, 6 antenna, proximal segments 
Text-fig 7 Worker—Antenna, proximal segments 


margin to dypeo-frontal suture, long 0 94, at and including eyes, wide 118 
Antennae (19-jomted), long 192 
Pronotum, long 070, wide 1.03 
Tibia in., long 100 

Wings, forewings, long 1100, wide 3.15, hmdwings, long 10.50, wide 330 
Abdomen, wide 156. 

Soldier (Text-figs 5-6) 

Colour* Head and antennae ochraceous, mandibles castaneous, pronotum 
bordered with yellow, legs and abdomen yellowish-white, the latter, as well as 
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uiefco- and metanotum, with an indistinct brown pattern along the dorso-me<tian 
line. 

Head (Text-fig 5) widest midway between base and fontanelle, rounded be¬ 
hind and on the sides, sloping in from the posterior margin of the antennal 
fossae to the base of the mandibles, with scattered long reddish setae, fontanelle 
relatively large (0175 diain ), with dark coloured dorsal margin; anteclypeus 
hyaline, labrum long and narrow, acuminate; antennae (Text-fig G) 10-jomted, 
the 1st long and moderately slender, 2nd about two-fifths as long as 1st and 
much narrower, 3rd shortest of all, narrowed at the base, 4th as long as 2nd, 
oval 5th as long as 4th, more rounded, 6th much larger and more stalked than 
5th, 7th turbinate 

Thorax Pronotum (Text-fig 5) small and much narrower than head, deeply 
emargiriSte in front, slightly sinuate behind, the margin yellow, the whole upper 
surface with scanty reddish setae as on head, mesonotum about as Wide as prono- 
tum, metanotum slightly wider, clothing and posterior margin of each similar to 
pronotum 

Legs rather stout, clothed with numerous long and short reddish setae 

Abdomen elongate, bluntly rounded at the apex, the segments clothed similarly 
to the logs, eem large. 


Measurements of 



C sedulue 

C laoteus C 

MichaeUem 

Total length 

5 30 

— 

4 30* 

Head, with mandibles, long 

2 02 

2 50 

l 30 

„ , postenor margin to labral 

suture, long 

1 36 

1 60 

— 

„ , posterior margin to anterior 

margin of fontanelle, long 

1 27 

1 41 

1 22 

n . wide 

1 12 

l 18 

0 96 

Thorax and abdomen, long 

3 66 

— 

— 

Antennae, long 

1 64 

— 

1 31 

Pronotum, long 

0 47 

0 47 

— 

wide 

0 82 

0 89 

— 

Mesonotum, wide 

034 

— 

— 

Metanotum, wide 

0 94 

— 

— 

Tibia m, long 

1 03 

1 12 

0 84 

Abdomen, wide 

1 17 

— 

— 


Worker . (Text-fig 7) 

Colour Head yellow with ferruginous spot at postero-lateral angles of 
olypeus, remainder ot insect almost uruiorn pale straw, bead, thorax, abdomen 
and legs clothed with long and short, conspicuous, reddish setae. 

Bead large, basal half from posterior margin of antennal fossae almost 
hemispherical, the widest part in line with the insertion of the antennae, post- 
elypeus large, anterior and posterior borders arcuate, labrum strongly convex, 
large, rounded on tbe sides and m front; antennae (Text-fig 7) 16-jomted, 1st 
joint large, narrowed in the middle, 2nd half as long as 1st, narrowed at the 
base, 3rd nearly as long as 2nd, showing faint indication of division at the 
proximal third, 4th and 5th very little longer than 3rd 

Thorax Pronotum much narrower than head, similar to that of soldier but 
slightly more rounded behind, mesonotum (0 94 wide) a little wider than prono- 
tum and a little narrower than metanotum (0.99 wide). 

* P SUvestn Pie fauna Sudwest Australians, Isoptera, Bd 2 ,fto 17, 
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Lap* moderately long and stoat, markedly setaceous; daws long and slender 

Abdomen large, widest in the middle, tapered to the blnntly pointed apex, 
term large, narrow at the base, setaceous 

Measurements . 

Total length, 6 26 m 

Head base to apex of labrum, long 146, wide 114. 

Thorax and abdomen, long 4.80, 

Pronotnm, long 0.47; wide 0.80. 

Tibia m, long 100 

Abdomen, wide 1.55. 

Described from a small neat senes comprising workers, soldiers and two 
alate images (9.921), eight imagos captured on the wing, and numerous other 
senes comprising workers and soldiers only. From the collectors’ notes it is 
evident that this species doaely resembles C. actnaaformat Froggatt and C\ lacteus 
Froggatt in its habits. It is probable that it is the species generally responsible 
for the destruction of fruit trees, vines, root crops, building timber, fence posts, 
etc, m Victoria, where it appears to be the predominant species of this genus 
My collection of thirty nest senes of Coptotermes from vanous parts of Victona 
comprises twenty-nine senes which I refer to the proposed new species and one 
senes, from Rochester District, which may be referable to C laeteua 

Through the courtesy of Mr W W Froggatt, I have been able to compare 
C sedulus with the types of C lacteus Froggatt and C acinactformta Froggatt, 
from Shoalhaven, NSW, and Hall’s Creek, NWA, respectively In lacteus 
the head is hazel (Ridgway); it differs from scdtdus otherwise in having a longer 
and broader bead, larger pronotum, noticeably wider mesonotum and considerably 
longer (russet coloured) wings C actnactforms is a markedly distinct species 
Professor Silvestn has kindly examined the alate form of sedutue and has ex¬ 
pressed the opinion that it is specifically distinct from both lacteus and imchael- 
fieni The latter is the smallest of the Australian species and has two antennal 
joints less than sedulus w both imago and soldier The heads of the soldiers of 
eedulua are markedly longer and more lounded than those of michoehem, but 
shorter and narrower than those of lactem C raffrayi Wasmann is a much 
larger and more robust species The only remaining described Australian species 
is C, auatraha Walker, an inadequately described but apparently very distinct 
species from South "Austraba 

Types m the writer’s collection, paratypes in the collections ot Professors 
F Silvestn and S F Light Locahty —Victoria Belgrave, Healesville, Lakes 
Entrance (F E Wilson), Ferntree Gully (F P Spry), Seaford, Riddell (W F 
Hill) 

Eotesmks itbldi, nsp (Text-figs. 8-13 ) 

Imago (Text-figs 8-10) 

Colour , Head and thorax dark castaneous, clypeus, antennae, legs and ter- 
gites of abdomen brttssejs-brown, stemites a bttle lighter, wings light smoky, with 
dark costa mid radius. 

Head (Text-fig* 8) small, with scanty small pule setae (f abraded), broadly 
rounded behind, rather longer than wide, front concave; fontaaelle small, in¬ 
distinct, in Hue with middle of eyes; eyes moderately large (0 282) and pro¬ 
jecting, situated near (.094) lower margin of head, ocelli small, narrow, widely 
separated from eyes; postelypeus very large and convex, more than half as Ion** 
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as wide (0 330 x 0 565), arcuate behind, nearly straight m front, anteclypeus 
very short, labrum short and broad, hardly covering apex of mandibles, an¬ 
tennae (Text-fig 0) of doubtful number of joints, 1st large, broad, 2nd half as 
long as 1st, narrowed at base, 3rd short, narrowest of all, 4th and 6th about 
as long as 3rd but wider, 6th longer and wider than 4tb and 5th, 7tli and 8th 
larger than fitli, equal, other joints missing 

Thorax (Text-fig 8) Pronotum large, a little wider than head, antenoi 
margin slightlv raised, sides sloping back sharply to slightly emargmate posterior 
margin, meso- and metathorax with rounded sides and broadly emargmate pos¬ 
terior margin 

Wings Wing-stumps small, equal, moderately setaceous, suture straight 
Wings small, costa and radius dark, media indistinct except at base, cubitus 
with about 12 inferior branches, only the first four or five of which are distinct 





w l**HV 

Eutermes fle'dt, nsp 


Text-figs 8-10 Imago—<3 Head, pronotum, and posterior margin of meso- and 
metanotum, 9 antenna, proximal segments, 10 wing- 
membrane (greatly magnified) 

Text-figs 11-13 Soldier—11 Head in profile, 12 head from above, 13 antenna, 
proximal segments 


Wing-membrane (Text-fig 10) clothed with numerous small setae, sculpturing 
apparently in the form of minute blunt spines (visible under high magnification 
tmlv) 

Measurements * 

Length with wings 13 50, without wings 8 00 mm. 

Head* from posterior rnargiu to apex of labrum, long 170; at and including 
eyes, wide 122 

Pronotum long 075, wide 124 

Wings forewings, long 9 00, wide 2 35, hmdwmgs, long 875, wide 2.60 

Tibia m., long 150 

Abdomen, wide 225 
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Soldter (Text-Age 11-13) 


Colour : Head uniform orange-rufous, thorax yellow-ochre, anterior half of 
pronotum darker than remainder, legs paler 

Head (Text-figs 11 and 12) small, rounded behind in dorsal aspect, snout 
short, about half as long as remainder of head, antennae (Text-fig 13) of doubt¬ 
ful number of joints, 1st long and moderately stout, 2nd short and narrow, half 
as long as 1st and very much narrower, 3rd very long and narrow, nearly as long 
as 1st and about os wide as 2nd, 4th a little longer and wider than 2nd, more 
rounded, 6th and 0th longer than 4th, subequal 

Pronotum small, a little more than half as wide as head, anterior Mf sharply 
bent up and narrowed anteriorly, posterior margin rounded, with hardly ap¬ 
preciable emargmation; mesonotum much narrower than pronotum or metanotum 
Legs moderately long, slender 
Measurements 

Head, long 127-130 mm., wide 0.75 
Pronotum long 010, wide O'47 
Mesonotum, wide 033 
Metanotum, wide 047 
Tibia i, long 0 66 

Afftmttee —The imago of E field* , n sp is very similar to that of E hastihe 
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Eutermes tumuh Froggatt 

Text-fig 14 Imago^-Wing-membrane (greatly magnified) 

Text-figs 16-16 Soldier—16 Head in profile, 16 antenna, proximal segments 


Froggatt (identified for me by Mr Froggatt from soldiers and workers only, 
collected at Stapleton, Northern Territory). It differs in having (1) the whole 
surface of the wing-membrane clothed rather densely with small setae (in hastihs 
the basal half of the wing is without setae excepting for a few on each of the 
veins; on the apical half the setae are more numerous, but not nearly so numerous 
as m fields) , (2) slightly smaller and less prominent eyes; (3) ocelli smaller and 
more widely separated from the eyes, (4) larger postdypeus, (5) lighter coloured 
mouth-parts; (6) darker sternum, and (7) larger pronotum The soldiers of 
these two species differ more markedly, hasUlts having paler head and very 
slender snout. The imago of field* also resembles £?. tumuh Froggatt (types 
compared) The wings of the latter are slightly larger and darker and the veins 
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are distinct throughout their length, the eyes are larger and the wing sculpturing 
entirely different (compare Texit-figs 10 and 14) The soldiers of fieldt and 
tumuh are easily differentiated by the antennae and the shape of the heads (com¬ 
pare Text-figs 11 and 13 with 15 and 16) 

Described from a senes, compnsmg 4 alate images, several nymphs and 
eight soldiers m alcohol, from the South Australian Museum collection The 
specimens are in poor condition but are sufficiently perfect to be adequately 
described 

Types in the South Australian Museum; paratypes in the author’s collection 
LocaUty —Central Australia Tennant Creek (J P Field, May, 1907). 

Eutebmls tbibulih, n.sp (Teat-figs 17-21) 

Queen (Text-fig. 17.) 

Colour Head, thorax, w mg-stumps and abdominal tergites auburn; elypeus 



Eutermes tnbulus , n «p 

Text-fig 17 Imago—Head, pronotum, and posterior margin of mesa- andmeUnoturn 
Text-figs 18-20 Soldier—18 Head and pronotum in profile, 19 head from above; 

20 antenna, ten proximal segments 
Text-fig 21 Worker—Head from above 

amber-brown; anteelypeus, mouth-parts, under surface and legs lighter. 

Head (Text-fig 17) moderately large, setaceous, hesnspheiteal behind 
eyes, clypeo-frontal suture markedly concave, fcmtanelle verj large* dongate^wfi. 


wr GHRAL0 r KILL. 


47 


about equidistant between dypeo-frontal suture and posterior margin of head, 
eyes small (0286 diam.) 1 prominent, separated from the lower margin* of the 
head by a space of 0140; ocelli large, oblique, very widely separated from the 
eyes; dypeus moderately large, four-sevenths as long as wide, elypeal suture 
straight, antedypeus very short, slightly arcuate m front; labrum about as long 
as dypeus, hardly covering apices of mandibles, antennae (mutilated) With 2nd 
joint small, less than half as long as 1st, and much narrower, 3rd very small, 
smallest of all, 4th and 5th rounded, equal 

Thorax (Text-fig 17) Pronotum nearly as wide as head and similarly 
elothed, anterior margin very slightly sinuate, sides rounded to the emarginate 
posterior border; meso- and metanotum with posterior margin sinuate (as shown 
in Text-fig 17), wing-stumps of the mesonotum larger than those of the metano¬ 
tum and not reaching the latter, surface setaceous, veins dark, suture straight 
Legs short and moderately Btout, setaceous 
Abdomen . Tergites short 
Measurements 

Total length (about) 17 00 mm. 

Head* from posterior margin to apex of labrum, long 150, from base to 
clypeo-frontal suture, long 0.00, at and including eyes, wide 131 
Pronotum* long 0658, wide 1034 
Tibia l, 0 04. 


Soldier (Text-figs 18-20) 

Colour Head and antennae uniform amber-brown, anterior margin of prono¬ 
tum a little darker, thorax and legs buckthorn-brown Head, thorax and abdomen 
scantily elothed with long and moderately stout setae. 

Head (Text-figs 18 "and 19) long and slender, snout nearly as long as re¬ 
mainder of bead, head slightly constricted on the sides and above, antennae 
(Text-fig 2P) 14-jowted, long and slender, 1st joint long and rather stout, 2nd 
about half ob long as 1st and very narrow, 3rd longer than 2nd and about as 
wide, 4th as long as 1st, slender, 5th and 6th equal, a little shorter than 4th, 7th 
as long as or longer than 1st and 4th, remaining joints a little shorter than 7th 

Thorax Pronotum very small, saddle-shaped, anterior half sharply bent up 
and darker w colour than posterior half, anterior margin fringed with long setae 

Legs long and slender, clothed scantily with long setae, claws very long and 
slender. 

Abdomen clothed with markedly long and stout setae, com very long and 

•lender. 

Measurements 

Head* long 1.645 mm-, wide 0730 

Pronotum. long 0.188; wide 0470-0 517. 

Tibia ni., long 1.270 


Worker (Text-fig 21) 

Colourt Head mummy-brown, dypeus and mouth parts buckthorn-brown 
Head (Text-fig. 21) large, broadly rounded behind, widest at the insertion 
of the mandibles, frontal and transverse sutures very distinct, clypeo-frontal 
suture markedly concave; dypeus small, not strongly convex, dypeal suture 
straight, anteelypcns small, straight in front; labrum small, rounded, not covering 
apices of the mandibles 
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Thorax Prune turn very small, saddle-shaped, anterior half bent up sharply, 
rounded in front, with deep emorgination m middle, the whole surface with 
scattered stout setae 

Measurements 

Head base to apex of mandibles, long 1645 mm , base to elypeo-frontal 
suture, long 1222, wide 1550 . 

Tibia in, long 1410 

The specimens at my disposal are in poor condition, but as all the castes are 
represented and the species is a very distinct one I have not hesitated to describe 
it as new 

Described from a senes comprising one true queen, one neotemio queen, 
about twelve soldiers and one worker, from the South Australian Museum 
collection 

Types in the South Australian Museum, paratypes m the writer's collection 

Locality --Central Australia* Tennant Creek (J F Field) 
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STUDIES IN LIFE-113 STOWES OF AUSTRALIAN DJPTERA 
RRAUHYCERA 

pABl I STKATIOMYIIIMF 


No 4 The icnpiratoiy system in lai\j, pupa and imago ot Mclopoma rubriccps 

Maeqnart 

By Vmia Irwin-Bmitm, HSc, FLS, Lumean Matleay Fellow ut the Society in 

Zoology 


(Fifty Text-figures) 


| Read 18th April, 1923 J 
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Note on the comparatne morphoiogt of the spiracular apparatus 77 


Introduction 

The respiratory system of this species was dealt with very briefly in the 
general account of the life-luatory given in the first paper of the series (Irwin- 
Smith, 1920) The further investigation of certain structures then referred to 
has led to a detailed study of the whole system w larva, pupa and imago, and 
has resulted in the discovery of features of great interest and significance, which 
are probably common to the whole StrAtiomyid family, although they bavo 
hitherto escaped the attention of Dipterologists The present paper gnes the 
results of the investigation, and forms a contribution to the important subject 
of the post-embryonic development and comparative morphology of the re- 
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spuatory system m Diptera and in insects in general; upon which it is hoped 
tlint some additional light will be thrown by the new infoimation now pre¬ 
sented * 

Historical revtetv 

Hu Inlay, long ago as 1857, referred to the “complexity ot the leapnatory 
npputnLu*, supei adding the senes of lateral spiracles to the curious fringed bell 
lor air which usunll> nun omuls the posterior opening” as one of the cliaracters 
winch sene to make the larvae of the Stratioinyiidae “about the most perfectly 
organised among the Dipteia” But, m spite ot this, all woikers on the gioup 
up to the present time have confined their attention to the external features 
ol the s\i,tein t and existing descriptions consist merely ol an cnumeiation of the 
spirmltH 01 ot a \c i\ burl account ot then appearance and arrangement No 
attempt lias been made to examine the internal structure, or to follow out its 
development in pupa and imago 

Most wntci^ iollow Biauer (1883) ni describing the larvae as eithei amplu- 
pnuistu oi penpneuHlif with stigmata on 1st and 3rd to 7th or 4th to 7th seg¬ 
ments behind the head MullethV diagnosis (1917) of the larval chamfers m- 
tmdes the statement “lateral me tat hoi acne and abdominal spiracles pienent or 
absent ’ From the study ot the laiva ot Mctopoma rubneeps it will be seen that 
this ({ue^tioM cd f the* presence or absence of lateral spiracles is one of consider¬ 
able impel tance But on this point descriptions of the same genera given by 
ditteient authors tiecjucntly fail to agiec Some genera, eg, Pocky get iter and 
XywmHiu, aie general] v described as ampbipneustic, in other genera, eg, 
Otytera, the metathoiacic and seventh abdominal .spiracles arc said to be miss¬ 
ing But, while some observers have failed also to detect lateral spiracles in 
Chlorumyia, Mtthrochrysa and Sargus, Lundbeck (1907) says that extremely 
small spiracles arc present on the first seven abdominal segments in these genera, 
though metathoracic spiracles are missing, and, from accounts given by Lund- 
beck and many othei workers, it seems certain that the genera SttaUomyia and 
Odontomyta possess lateral spiracles, although Malloch says they cannot be dis¬ 
tinguished Both Malloch and Lundbeck, however, are of the opinion that even 
when lateral spiracles are undoubtedly present, they are probably not functional, 
and Lundbeck thinks that the prothoracic spiracles also are not in function, con- 
t hiding “thus with regard to the tracheal system the larva could be termed meta- 
pneustu ” 

Now, a careful examination of the larva of Metopoma rubneeps has shown 
that the lateral spiracles in this species ore not only functional, but are of great 
importance m connection with the sutaequant development of pupal spiracles 
Brauer, in 1883, bad already stated that the Stratiomyid nymph is always pen- 
pneustic. and that the first to the sixth abdominal stigmata are bound with the 
corresponding stigmata of the larval Bkui through tracheae. If, as is most pro¬ 
bable, the pupal spiracles are developed in all the genera in the way described 
here for Metoponta, it seems safe to conclude that the Stratiomyid larva, too, 
must be always peripneustic, and that, where larvae have been described as amphi- 
pneustic, the lateral spiracles have been overlooked. This view is supported Iky 
Lundbeck’* statement that “the spiracles are often so indistinct and especially 
just on metathorax and towards the apex of abdomen, that it may be very 
difficult to decide their actual number ” 

Meijere, in his elaborate account of the stigmata of Dipterous pupae (1902), 
mentions the Brachycera very briefly, and devotes only a few lines to the 
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StraUomyudae He refen to Brauer's statement, and expresses the decided 
opinion that if, as Brauer affirms, the abdominal stigmata of larva and pupa are 
bound together by trachea^ the pupa is not, on this account, reall) penpnenstu, 
since the stigma scars of the pupa ore closed “Dass durch dieselben noch 
eimger Luftwechsel stattfindet, glaube ioh jedoch mcht, weil die zusammetige- 
faUoueu Shgmennarben dieses wohl uberbaupt mcht zulasaen” (p 640) 

My investigations have proved that Meijere was wrong m this From the 
description of them given in this papei, it will be seen that the pupal spiracles 
are highly developed structures, and are certamlj open and functional 

With the exception of Brauer and Meijere no one lias paid an> attention to 
them But several authors have noted papilla-like markings on Sliathiorajul 
lni\ae without recognising their significance Malloch (1917) describes and 
figures “a small round waif: just posterior to each spiracle” on abdominal seg 
incuts 2-5 of Hsrmetia iHmens, and, m bis figure of Stratiomyid larva, genu* 
mentus 1 , shows very distinct papilla-like folds in the some position, though he 
does not mention them m the text Hart (18%) mentions "a dark dot surround¬ 
ing the spiracles" on 4be larva of Stratiomyia norma , Austen, m lus account of 
Xiibmyia maculata (1899), says “Apparently the lan a is amphipneustic 
On each side, however, of the flrHt six abdominal segments, immediately behind 
tlu* tumid lateral ridge, and ho m the angle winch each segment forms with the 
next, I observe a small papilla On examining the laiva ekm with a micioscope 
I tannot detect an aperture in any of these papillae, but it secius in the highest 
degioc probable that they represent stigmata wlnrh have disappeared, but won* 
iiinrtionul in the larvae of ancestors ot the existing species oJ Xylomt/ia” Lund- 
beclt, with reference to the same genus, observes (1907) “The laiva is geu< rally 
considered amphipneustic, as it has posterior and terminal spiracles, but I de¬ 
tected on the first seven abdominal segments very small and indistinct spiraculai 
plutes, lying on each auk* ot the segments, somewhat inwardly to the base of the 
lateral bristle, these spiracles arc certainly not in function The small papillae 
mentioned by Austen certainly have nothing to do with spiracles, such papilla- 
like folds are tound m several larvae of Stratiomyids.” 

The papillae which these authors saw are undoubtedly of the same nature 
as papillae which have been found in the same position on the larva of Meta - 
poma Their structure and development are described in detail in the present 
paper It is sufficient to state here that, while they are not, as Austen thought, 
vestigial spiracles, they ore, contrary to Lundbeck’s opinion, directly connected 
with the respiratory system It will bo shown that each papilla marks the posi¬ 
tion of a pupal spiracle, and forms a protective covering for it during its 
developmental the larva* 

The spiracles of the pupa and all the other parts of the respiratory system 
ore, so far as I am aware, described here for the first time. 

Methods of study. 

The study of the tracheal system in all stages has been carried out almost 
entirely by means of dissections, and the examination of whole specimens or of 
portions of them cleared and mounted in Canada balsam. The cuticle, especially 
of the larva, is so difficult to cut that sections are usually badly fractured, and 
even when successfully made, they are only useful for the study of histological 
details of spiraoular structure The tracheal vessels are not easily traced in them, 
and for the working out of the entire system, cleared preparations of the whole 
insert have proved meet useful 
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Specimens m every available condition have been exanumd, moult larva 
^kins arid emptv pupa rases, pieparations of artificial oxuvia bv treatment with 
< audit potash, and larvae, pupae and imagines in either salt solution, alcohol* 
glycerine, cedar 01 J, clove oil or tanada balsam Most ol the larvae used wore 
faxed in hot Carl’s solution (absolute alcohol 15 parts, toneenlrated formo] 6 
parts, glaual acetic and 2 parts distilled water 30 paits), and iransfeired to 
70% alcohol ailer twenty-four hours, the integument being hM or pricked to 
allow the iluid to penetrate, the pupae were removed ttffin their pupa eases 
be Tore bung fixed, the imagines, collected in killing bottles, were stored m 70 % 
ukohol, or chloroformed and dissected at once in salt solution 

Useiul uWtvations were made from some of the specimens tirated fiom 
tlnee to six days in a 10% aqueous solution of caustic potash, and finally mounted 
in cunuda balsam, but the most urufoimlv satisfactory results wire obtained liom 
specimens dehydiated m alcohol, cleared in cedar oil (mixed with absolute alcohol 
m gradually increasing stiengths up to the pmc oil), and mounted unstanud in 
Canada balsam 

Cedar oil proved a better clearing agent than clove oil, und it was found 
(hat at all stages of development the tracheal system, tlw^majoi vessels at least, 
showed up bettei in this medium than in any other tried, though for the com¬ 
plete elucidation ol some features it was necessaiy to examine diffeient specimens 
tuated by one or other ot all the \arums methods tried For the examination 
of the liner details, the portion of the body reejuued was icinoverl with fane 
scissors or needles under a binocular dissecting microscope, and, attei the neces¬ 
sary treatment, mounted separately in Canada balsam 

411 tlie text-figures were prepared the writer from drawings made a* 
stage level with the aid ol a Zeiss-Abb^ camera lucida and Zeiss and Rcuhart 
oculars and obiectives 

The Tracheal Systim of ihe Larva # 

Tracluaf —llieie are two mam tiucheal trunks which lie in a dorso-latcral 
position and extend through the whole length ot the body tiom the anterior 
spiracles to the posteimr air chamber, diminishing in calibre fiom the posterior 
to the anterior end A shoit arched transverse commissure connects them dor- 
Milh at the unteiior border of eath bodv segment from the second to the tenth 
(Text-fig 48) The commissure tor the lust segment occupies a deeply vential 
position (Text-fig 1, uc), if there is also a dorsal commissure, it is not dis¬ 
tinguishable among the crowd of fine tracheal branches in this region No coi- 
jesponding commissure could be detected m the eleventh segment 

Just behind the commissure in each abdominal segment, a fairly stout branch 
arises Jiom the outer side of each tiunk, and runs forward to junction with the 
corresponding branch in the next segment (Text-fig, 4, s I) Jn this way a series 
ol closed segmental loops is formed along the sides of the bodv, the last loop (ui 
the eighth abdominal segment) being formed by a large branch given off just 
above the posterior spiracle (Text-figs 5, 48, s 1 ) In the third thoracic seg¬ 
ment similar branches are given off, but they are very indistinct, and could not 
be traced to their connections, in the second segment, lateral branches could not 
be detected 

From the under side of each loop three main brandies arise, which pass out¬ 
ward and downward to form, with their ramifications, the principal supply to the 
body wall and viscera From the mam trunks themselves very few branches are 
given off, exeept at the anterior and posterior ends of the body It is these 
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apical regions which receive the most extensive supply of tracheae At the an¬ 
terior end, just behind the ventral commissure, a stout trachea is given off from 
the inner side oi each trunk, which dips ventrally, and immediately divides into 
a cluster of radiating branches, spreading out fan-wise, and dividing into 
trncheoles to supply all the region of the head, pharynx and masticatoiv ap¬ 
paratus At the postenoi end, large branches are given off iiom the mom 
trunks internally and externalh just abo\e the posterior spiracles, the principal 
external branches hfcng formed in association with the segmental loops (Text-fig 
5) The general tiend of all these branches is upwaids, awav fuun the air 



Text-figures 1-6 Larval respiratory system 


1 Spiracles and tracheae of prothorax, ventral view (x 40) as, anterior 
spiracle and stigma tic chamber, seen from the back, vc, ventral commissure 
2 Anterior spiracle, front view (x 160) 3 Back view of the same (x 160) 

«, stigma excavation, sc, stigmatic chamber 4 Tracheal system of abdominal 
segment, lateral view (x 25) dc, dorsal commissure, Is, lateral spiracle, si, 
lateral segmental loop, t, longitudinal tracheal trunk 5 Termination of tracheal 
system at posterior end, dorsal view (x 40) ac, air chamber, h, sensory hairs 
si, segmental loop. 


chamber, but their finer ramifications extend in all directions through thn region 
of the body 

The air chamber is situated dorsally behind the level of the onus (Text-fig 
6} It opens by a narrow transverse slit in a deep groove which is slightly pre- 
apiealj and, as explained in a previous paper (Irwin-Smitb, 1920) is probably 
the dorsal incisure between the fused eleventh and twelfth body segments In 
mature larvae, the aperture is 25 to *32 mm. wide The area surrounding it is 
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Itcauly ehitmieed, and on each lip there is a row of very fine, short, colourless 
hairs, which together form a slight fringe over the opening, not sufficiently long 
or dense to screen it effectively (Text-figs 7, 8) The eight larger hairs, or 
bnbtles, found in association with the posterior groove are figured m Text- 
fig 5, h They are probably of the nature of sensory hairs. 

When live body is split open by a longitudinal section through the groo\e 
and aperture, the air-chamber is exposed intact, ou the dorsal portion Its walls 
are thin and transparent, and only show up well when teamed In mature 
larvae it is of relatively considerable extent, 32 to 40 mm long, and 25 to 32 



Text-figures ft-0 Larval respiratory system 

6 Lateral v*ew of posterior end, showing aperture of air chamber (x 40). 
7 Aperture <x 133) 8 The same, viewed from posterior end (x 133) 9. 
Longitudinal section through air chamber, dorsal side, showing muscles attached 


nun in maximum width, and, by the action of numerous muscles attached to its 
walls, it appears to control the admission of air to the tracheal trunks. The re¬ 
spiratory muscles are arranged an groups, which stretch m all directions betw^n 
the chamber and the body wall, some axe shown in Text-fig. 9 One power¬ 
ful group extends from the anterior end of the chamber to the dorsal wall; one 
group is inserted on the dorsal side and another on the ventral side of each 
spiracul&r opening, extending out laterally; two muscles just below the apirftfte 
are attached ventro-laterally to the body-wall; while other muscles t}>e 
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dorsal and ventral walla medianly with the corresponding body-* alls The 
points of attachment of tlie muscles are seen on the wails of the chamber as 
groups of oval brown patches. The width of the slit-like aperture of the chamber 
is evidently controlled also by the action of muscles. 

The posterior sptrades, which open anteriorly into the air chambei, have all 
ibe appearance of spuacles opening on an external surface of the body (Tixt- 
fig 10) The large open mouth of each is circular, 10 to .13 mm in diameter, 
with u thick, prominent nm, having a beaded ornamentation on its upper sur¬ 
face. The number of “beads” varies from 40 to 50. The first portion of the 
tracheal trunk, to u distance of 06 to 11 mm from the nm, is modified to 
form a sieve-chamber, being piovided with a number of short, stiff, lod-like 
setae, which project inwards from the cuticular lining of the wall The rode do 
not extend nght across the lumen of the tube, but, m the sections examined, the 
passage between them is found to be occluded by a lump of granular materia}, 
m which the ends of the rods are embedded (Text-fig 11) This granular matter 
has the appearance of a foreign substance, rather than an organic part of the 
structure 

The antertor spirqfiles are present in the newly hatched larva, and retain the 
same form and structure throughout the whole larval hte They arc many times 
laiger than the lateral spiracles, and form conspicuous objects on the dorso¬ 
lateral margins of the protiiorax In mature larvae each measures from 100 to 
150 mm m length, and from 085 to 100 mm. in maximum width, und con¬ 
sists of two distinct regions (Text-fig 2) The upper part, which protrudes 
above the surface of the integument, is disc-shaped, from 070 to 080 mm, wide, 
and from 040 to .056 mm, long, and is forma cl oi veiy den^c, dark brown 
dutin, with smooth upper face and even outline It bears two large, oblique 
slits, 033 to 044 mm long, which converge posteriorly, and are separated by a 
narrow partition, incomplete at the base Below this disc, there ih a shield- 
shaped area of lighter brown cbitin on a level with the body cuticle, with ft 
roughened surface, having potal-like folds which converge on a narrow excava¬ 
tion towards its middle The shield serves to protect the stigmalic chamber into 
which the two oblique slits open, since it covers exactly the area occupied by the 
latter 

The stigmatic chamber forms the terminal portion of the main tracheal 
trunk, and corresponds to the “felted-chamber” (Filzkammpi) desorabed by 
Mfeijere (1895). It is certainly functional, but m it the tracheal walls have 
been modified to form a complicated occluding apparatus, evidently loi the ex¬ 
clusion of foreign matter, It is a compound, cylindrical chamber, .680 to 092 
mm long, and 040 to 050 mm at its greatest diameter, where it junctions with 
the trachea proper (Text-fig. 3) It is filled with a mass of clear, delicate, cbitm 
rods, embedded m an extremely fine meshwork, of which the structure is not 
dear, even under high magnifications. The rods are attached to the ehitwous 
mWma, and extend transversely and slightly upwards acioss the chamber, con¬ 
verging on an indentation along the upper waU, where it is slightly thickened, 
and covered by a mass of granular tissue (Text-fig. 13) In this a fine lumen 
may be detected. From the base of the chamber, in the region of this inden¬ 
tation, a narrow, simple tube la given off, which traverses the granular tissue, and 
is attached to the excavation on the ehitmous shield, which constitutes the so- 
called “stigma sear” (Stigraenarbe) of Meijere. 

This tube has been already observed in a Stratiomyid larva, Pafhygaster 
nmwtimma, fay Tragardh (1914), and in many other dipterous larvae Meijere 
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considers that it is the original tracheal tube, round winch the stigmatic chamber 
has been formed as a secondary growth, a conclusion which seems to be borne 
out bv a *d;ud\ of the lateral hpiracles of the Metopoma pupa It will be seen, 
from the description given later, that these are very similar structures, and they 
me certainly secondary formations giowing up round the primary lateral spiracles 
But li this is the ease with the piothoracic stigma of the larva, the original 
tracheal ending must be a puiel\ embryonic structure, since the compound cham¬ 
ber is already present when the larva emerges from tlie egg On tbe other hand, 
there is some evidence that the pronvinphal opening of the anterior spiracles ja| 
formed m the position of the larval stigma scar, so that the scai may be rod/P- 
mentarv rather than a vestigial structure 



Text-figuios 10-15 Laival respiratory system 


10 Posterior spiracle (x 133) 11 Longitudinal section through posterior 

spiracle (x 253) 12 Lateral (abdominal) spiracle (x 387) 13 Transverse 

section through stigmatic thamber of anterior spiracle (x 387) 14 Transverse 
section through lateral body wall in region of stigmatic chamber (x 187). fm, 
lateral muscle s, stigmatic shield 15 Transverse section through the same, in 
region of junction of stigmatic chamber and trachea (x 167) rm, respiratory 
muse Ic 

The stigmatic chamber is enclosed m a very thick layer of hypodernns, com¬ 
posed of a single row of long, narrow cells with large nuclei, which at the sides 
become continuous with tbe liypodormis of tbe body wall 

As with the posterior air-chamber, the admission of air to the prnthoraeic 
stigmata is evidently controlled by the action of respiratory muscles Muscles 
are attached to the junction between the trachea and stigmatic chamber, and ex- 
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tend between it and the ventral body wall (Text-fig. 15) In addition, there aie* 
tianaverae muscular bonds extending across the body in the lateral area occupied 
by the Btigmatic chamber, which partially shut it off from the general Lod\ 
cavity, mid, by their «onti actions, evidently vary its size and shape (Text-fig 

Iletjul spiracles —The occuircncc ot spiral lus on the head ot the Stratiotnyid 
laiva is not mentioned by any pieviouH worker But a pair of structures which 
have all the appearance of spirades is certainly present m this species They 
aie situated ventrally at the base oi the lateral “bosses/’ and are referred to m 
the first three papers of this series (Irwm-Smith, ]020, 1921) *Hiey me figured 
in Part i (PI xxvn ), Pait u (Text-fig 4), and Part m (Text-fig 13-17) 

Lateral spiracles —Spiracles are present on the metathoracie and first seven 
abdominal segments. They are extremely small, and, under low magnification, 
can only be detected as a small dark spot on the border of each lutoral groove, 
towards its anterior margin On the inesothorax, on which thov do not occur, 
there is, in a corresponding position, a small colourless hair When highly mag¬ 
nified, the spiracles are seen to be cylindrical, chitmous structures, which pro¬ 
ject lightly ( 01 mm ) above the surface ot the integument, and have a diameter 
of 018 to 02 mm (Text-fig 12) Each has a distinct cavitv, and is connected 
with the central tracheal system by n fine tube, wduch arises limn the loik junc¬ 
tion oi the segmental loops In this tube a distinct lumen, which appears to be 
continuous throughout its length, is visible As far as could be asceitained by 
careful microscopic examination, without the aid ot set ml motions, there is no 
“plugging” of the spuaele, nor solidification ot any portion of its air tube, such 
as is described by Carpontei and Pollard (1918) fot the Uypotterma Ian a 

It would appeal, therefore, tliut the lateral spnades aie functional, coutiary 
to the opinion oi most workcis on the Rtratiomyndae But thev are so minute 
that tKev cannot play a lmge pait in icspiiatiou, and no \al\ulai arrangement 
is disenable m connection with them 

Development of secondary spiracular papillae 

in the immediate vicinity of each abdominal spit aide, in the oldei larvae, a 
dark chitmous fold in the integument is plainly visible As already stated, these 
struttuies have been observed in other Stralionryid larvae but their true nature 
has not been recognised hitherto Close investigation has now pioved that thev 
are fonned in dnect relation with the formation ol ludimentaiv pupal spiracles 
in the larva, and that thev undergo a process of continuous development through¬ 
out the whole of larval life 

When large numbers of larvae aie examined it is seen that there is a marked 
difference m this region m larvae of dilterent ages, but the position of the 
secondary formation is clearly indicated on the larval cuticle from the earliest 
stages of growth Immediately behind the primary (larval) spiracles, in the 
young larva, the calcareous hexagonal plates are smaller than elsewhere on the 
body, and at a distance of ,05 to 07 mm postero-dorsally from the spiracle, 
there is found a circular area of minute, delicate, rounded plates (Text-fig 16) 
This region is found only on the segments which, m the pupa, bear the complex 
spiracles, i*e, the first to the sixth abdominal On the metathoracie and seventh 
abdominal segments, where no change occurs, the spiracular area presents the 
appearance shown in Text-fig 21, in which large hexagonal plates of the regular 
character occur ail round the spiracle * 

The next stage in the development of the secondary formation is shown in 
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, Text-fig 17 it takes the form oi a slight thickening of the plates of the 
circular area, and a folding over of the plates bordering it on the side remote 
frotn the spiracle, vwth a deposition of cbitin along one side. In this way a 




Text-figures 10-22, showing lateral spiracles of larva, and development of 
secondary papillae (16-10) 


16 First stage 17 Second stage 18 Third stage 10. Fourth stage, on 
larva 30 The same region on pupamun showing neck erf pupal spiracle pro¬ 
truding through cuticle 1, lar\al spiracle, p, pupal spiracle Ties, lft-17 (x 
2901, figs 18-10 (x 305), hg 20 Tx 190) 21 l!ffi spirade of mei* 

thoracic segment (x 290) 22 Dorso-lateral VI ew of abdommal segments, show¬ 
ing position of secondary papillae at the fourth stage (x 80) * 


well-defined line comes to be formed,'beyond wliick the entkie is d»> 

pressed. 
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At a later stage (Text-fig 18), the depression is accentuated into a definite 
trough, over which, on one side, the nm of ehituused plates projects. The cir¬ 
cular area has grown out into a rounded boss, on winch the plates have become 
modified into a rosette-like arrangement of narrow, projecting leaves and spines, 
while on the run of the trough immediately behind the boss, a duster of larger 
spines takes the place of the ciutw plates. 

At a still later stage (Text-fig 19) the whole area along the margin of the 
trough has become a deep brown, due to a heavy deposition of chitm, the boss 
has become more prominent, and the spines stouter and stronger The trough 
is 10 to 13 mm long, and the secondary formation is now much more con¬ 
spicuous than the primary spiracle 

Just below this region, m laryae which are still comparatively young, the 
pupal spiracles can be seen in process ot formation Their development will be 
described later, in connection with the pupal metamorphosis The secondary 
papilla is evidently a protective covering for the spiracle during its formation, 
and the prominent boss marks the position of the neck of the spiracle It does 
not perforate the cuticle during the larval stage, and no aperture could be de¬ 
tected m tlus region m any of the larval preparations examined, but at pupation 
it becomes visible on the externa) surface When the pupanum is removed from 
the pupa and prepared for microscopic examination, it is found that the neck 
- ol the spiracle is now protruding tlirnugk the integument, and projects for a 
distance of 03 to .04 mm over the trough (Text-fig 20) The pupal spiracles, 
therefore, are already well developed and functional at the onset of pupation 

Details of the secondary papillae are difficult to make out on the pupanum 
On the living pupa it is so dry and opaque, and usually so covered with grit, 
that little or nothing can be seen of it A mass of dirt fills the trough, and 
covers the position occupied by the spiny plates in the lan a, and, even when the 
pupanum is removed, and cleared for mounting, it is almost impossible to clean 
tlus away But, as far as can be ascertained, the spiny formation disappears at 
the end of the larval penod 

The different stages observed m the development of the secondai > papillae 
apparently represent successive larval instars, and, when more information is 
available, they should afford a good indication of the age of the larva. At pie- 
sent it is not possible to determine at what age the development begins, or the 
length of tone the larva remains in each stage Unfortunately, the papillae, 
especially w the earlier stages, are most difficult to sec on the living larvae they 
can only be detected in strong sunlight, and after long familiarity with tbeir 
appearance in microscope preparations 

Among the preserved specimens examined, most of those under b or 7 mm 
long were still at the first stage (Text-fig 1C), some larvae of 7 7 and 8 3 mm 
lengths were at the second stage (Text-fig 17), while others of 7 8 and 8 0 mm 
weie at the third stage (Text-fig. 18), others, again, of 83 mm Mete at the 
fourth stage (Text-fig. 19), as were all those over a length of 8.6 mm 

Seven larvae between 8 and 10 mm. long, which were collected in the field 
on November 4th, were already at the fourth stage, the shorter and more slender 
specimens being evidently males They were kept alive, but went through the 
whole spring season without pupating, and ore still active larvae (February 1st, 
1923). [See also postscript, p 81 ] 

As it has been proved that the imagines only appear twice a year, in. 
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Novembei and April, li h evident that they cannot pupate now befme Apnl at 
the eailiest, so that the foiulh stage must occupy at least six months 

Pupal Mltamorphosih 

Low up (1892) recognises thiee distinct stages in the pupal development of 
the blowfly, to which he gives the names pronymph, nymph and proimago He 
distinguishes as the pronympb the stage ut which the head and thoracic ap¬ 
pendages are still invaginated, and the larval organs are undergoing histolysis, 
after the shedding of the laival skin to lorm the puparium and the enclosure of 
the body in a tempoiary membrane, the parnderra He considers that the nymph 
takes the place of the pronymph when the limb* and head are evagumted and the 
puraderm has been replaced by the pupal wtoderm, and applies the term pro¬ 
imago to the pupa from the period at winch the pupal ectoderm is sepaiutcd as 
the pupal sheath, to the escape irom the puparium He says “The changes which 
occur before the formation of the pupa sheath correspond nearly with those 
which take place in the caterpillar before the eedysis of the last larval skin, 
whilst those which occur after its tormfttion correspond with the changes which 
take place in the chrysalis, or nymph stage of the Lop id op tern ” And he speaks 
of the tracheal system as it exists before “this period ot virtual eedysis,” le, 
the separation of the pupa sheath, as the tracheal system of the nymph, and the 
new tracheal system which is subsequently formed, as the tracheal system of the 
proimago 

Although the larval organs ot the Stratwmywdaf do not undergo the com¬ 
plete histolysis which is found in the (Jyclonhapha, the method of pupation in 
this family corresponds more closely with that of the Cyclorrhapha than does 
that of any othci of the Rrachyceia The same number of cuticular ■duns is 
found covering the ripe pupa, viz, pupa case, pupa sheath and epidermis of the 
imago, repiesentmg three distinct eedyses, so that Lowness tlnee stages are clearly 
recognisable in the pupal period, and, foi convenience, his terms can lie applied 
to the different stages oi tracheal development. 

The majority ot the pupae of Me to pom a rnhncepa examined were already 
in the proimago stage, a few were obtained in the nymph stage, and one, only, 
at the pronymph stage This last specimen T had the good fortune to find just 
after it had been attacked and killed by a fungal growth which had extended all 

over the tracheal system The other tissues had already begun to decav, but the 

entne tracheal system, to its smaller ramifications, was revealed in dark outline 
bv the fungus with the clarity of an injected blood-vascular system It is figured 
in Text-figs 23, 27, 49 It is apparently at a late period in pronymplial de¬ 
velopment The legs are already exposed, but the head is still invaginated, and 

the cavity at the anterior end, within which it is withdrawn, contains the exu¬ 
viated pharynx and masticatory apparatus of the larva The pupa sheath is not 
yet formed, and the body is still covered by an integument, the external layer of 
which consists of a thin, transparent cuticle Whether this integument is the 
“paraderm v of Lowne, oi the pupal ectoderm, there is not sufficient evidence to 
prove, the tissues are m too decayed a state for detailed histological examina¬ 
tion But the tissue immediately below the integument is m an attenuated con¬ 
dition, and the body of the nymph is becoming vaguely outlined at a lower level, 
although it is not yet delimited by a definite cell wall The cuticula ultima of 
the rectum of the larva has been expelled, but remains attached externally to the 
* body in the position of the larval anus, and the exuviae of the terminal portions 
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of all the larval tracheae which open on the surface by spiracles are found simi¬ 
larly attached externally to the pionymph in the position of the larval spiracles 
(Text-fig 23) The expulsion of these exuviae may be coincident with the se¬ 
paration of the larval ectoderm to form the pupanum, but it is possible that 
they represent a later ecdysis 

The exact tun© occupied by the different stages of pupal development in the 
Stratiomyuduc is exceedingly difficult to determine, since the onset of pupation 
is not marked by any change in outward form of tho larva, and larvae of the 
type of Metoponm rubnccps are normally ho sluggish that immobility docs not 
attract an> special attention 

The lan a found in the pronymph stage waa lust observed in movement on 
October 20tli, and its immobility was first noticed on No\emboi 13th, when it was 
disserted, and, as already stated, found to be dead 

In the case of the blowfly, Lowne, while explaining that the rate of develop¬ 
ment depends largely on temperature, estimates that the fonnation of the pro- 
nymph from the larva occupies approximately about three davs that the head is 
evaginatod about the fourth day, and that the nymph is completely formed by the 
uid of the fifth day The stage of development reached by the pronymph of 
Metopnnw rubriceps described here would correspond, according to this calcula¬ 
tion, with that ot a blowfly pupa three days old 

ThJj, TltACUKAL SlKTkM o>' TilF PRONYMPH 

Unlike the (Jyelorrhapba, the tracheal system ot the adult Metoponia rubn- 
ceps is not formed independently, but m direct relation with that of the larva 
The lanal vessels do not disintegrate, but remain functional at the metamorphosis, 
and persist to form the foundation of the pupal vessels Although modified by 
the histolysis of some portions and the change in size and lelalive importance of 
others, and by tho great increase in number and extent of smallei branches, the 
general plan of the larval system ih still clearly distinguishable, and can be traced 
tlnongh all subsequent stages to the adult fly 

In the pionymph the two great longitudinal trunks are functional only to 
tho fourth abdominal segment (Text-fig 49) Behind this they still retain the 
form ot open vessels, extending down to the position of tho old larval posterior 
spiracles, but tbe> are much degenerated and then cuticulai lining has been 
dot Ached and expelled from the body in the region of the spiracles Towards 
their postenor end 4hey are aheady quite vestigial, and their outlines and the 
outlines of the postenor spiracles are only faintly discernible 

On the outer and lower side of each primary (le, larval) trunk, a secondary 
main longitudinal trunk has been formed by tho straightening and enlargement 
of tho vessels which formed the segmental lateral loops in the lan a, and the 
ends of the loops, where they connected with the primary trunk, have now be¬ 
come stout commissures, from which a cluster of fine tracbeoles arises in each 
segment Posterior to the fourth abdominal segment, wheie the primary trunks 
are degenerating, the ends of the commissures attached to them are also beginning 
to degenerate, and show a distinct line of demarcation between persistent and vesti¬ 
gial portions. On these commissures, of the fifth, sixth, and seventh abdominal seg¬ 
ments, the clusters of tracbeoles are more voluminous than they are further for¬ 
ward, and ramify closely through the body tissues in the region between the two 
trunks In the eighth segment, only the anterior portion of the segmental lateral 
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loop persists, the remaining portion, which functioned with the primary trunk 
of the larva near the opening of the posterior spiracle, has degenerated com* 
pletoly, atul only the faintest trace o£ it eau lie seen The persistent remnant 
ends blindly in a thickened knob-like end, from which fine tracheoles radiate in 
all directions (Text-fig 23) 

It is in this posterior region that the most maiked difference is found be¬ 
tween the tracheal systems of lan a and pupa The trucheation has become en¬ 
tirely rccentralised The lanol system of vessels, spreading upwards and out¬ 
wards from the region of the air sac and posterior spiracles, has completely dis¬ 
appoint d, and a new system of fine tracheoles has arisen, based on the stump like 
ends of the secondary longitudinal trunks in the region of the small lateial 
spiral lea of the seventh segment 

There is an increase of the number of delicate side blanches supplying the 
body tissue^ m each segment, but, as in the case of the larva, these arc formed 
entirely in connection with the secondary longitudinal trunks The primary 
trunks are still almost devoid of branches The dorsal transverse commissures, 



23 Ventral view of posterior end of pronymph, showing termination of 
tracheal system <x 42) (On the left side of the figure only the mam frame- 
work of the system is shown) ci # expelled cuticula mtima of primary longi¬ 
tudinal trunk pt, vestigial primary trunk, r. expelled cuticula intima of larval 
rectum, st, segmental loop, forming portion of secondary longitudinal trunk* 
Sfl, sixth abdominal spiracle, 87, seventh abdominal spiracle 24. Anterior 
spiracle of pronymph <x 100). 25 Antenor spiracle of nymph i% 100). 20. 
Anterior spiracle of prounago, showing as a vestigial structure (v) in the pupa 
sheath (p.s), above the fully formed imagmal spiracle (!) (x 100). 
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which m the larva, connected the two trunks m each segment, are still found 
m the thoracic and first to fourth abdominal segments, but behind this they have 
disappeared, evidently in relation with the disintegration of the trunks them¬ 
selves in this region (Text-fig 49) A pair of delicate branches is given off 
anteriorly from the mid-region of each transverse commissure, and at least one 
pair anteriorly and one pair posteriorly towards the sides of the commissure 
These branches do not show up clear!}, and cannot be followed to their termina¬ 
tions 



Text-figure 27* Respiratory system of pronymph 
* 

Ventral view of anterior end, showing the principal tracheal vessels (x 57) 
01, C2, Ca, dorsal transverse commissures of the three thoracic segments C4, dor¬ 
sal commissure of the first abdominal segment; /, l„ vessels to the legs of 
corresponding thoracic segments, me, metatboraac lateral commissure, mv, 
metatnoracic ventral vessel, ph, exuviated pharynx of larva; pt, primary longi¬ 
tudinal trunk; SI, S3, lateral segmental loops of meao. and metathorax, VI, Vi, 
first and second ventral transverse commissures; w, vessel to wing. 
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The uiy One tulw 1 wind), in the larva, extends out from the fork of the 
lateral segmental loop in each abdominal segment to the corresponding lateral 
Kpnade, lias gmn place to a stout blanch in the same position, and the secondary 
Intel al spiracles are already well iormed and functional The development and 
stiuifnre ot the**' spirades arc oi sufficient impoi*tanu* to require special con¬ 
sideration, and they will be described later in a separate section In the seventh 
segment the spiracles are simpler in font), but they too are connected with the 
secondary longitudinal trunks by a stout bianch on each side (Text-fig 23, S7) 

The trachud system of the thoracic region is much complicated and confused 
by flic supply of tracheae* to the mvaginated head, but, villi a little <are, the 
system vludi supplies the thorax and its appendage can be distinguished and 
followed out 

In Uu lmva, tlit* couise ot the lateral segmental loops oi tins region could 
not bi tra<cd In the pronymph, closed loops are iormed iri the second and third 
segments, but in ca< h case the loops bend abruptly inwards, across the course oi 
the pumary tracheal trunks {Text-fig 27, K2, 3) From the inward bend in 
the second segment the sec ondai \ trunk runs forward helow nnd parallel with 
tlie primary trunk, and juik turns vuth it just m front oi the transverso eom- 
nnssuie ot the mesothorax A blanch is given off tiorn the inward apex ot the 
loop m both ineso , and meta-thorax to supply the < orresponding leg (12, 3) 
The brandies for the two prothoracic legs are given oft antenorl> from a tians- 
veise commissure which (ouncehs the two primary trunks ventrolly behind the 
piothoracie spiracks (tl) The mam branch for the wing on each side arises 
in the region of the junction of primary and secondary trunks (w) The short 
branch m which it originates forks into two, one passing ilireitly outwards to the 
wing, the other dneotly inward* to supply with its branches the dorsal surface 
of the mesothorax 

Behind this, just in front ot the fork junction of meso- and meta-thoracic 
lateral loops, a dorsal branch is given off from the outer side of the mesothoracie 1 
loop, which also supplies the dorsal area of the mesothorax, and gives off two 
slender branches which extend outward tow aids the wing From the fork oC the 
juetathorneic lateral commissure (me) an,extremely fine tracheole extends out¬ 
ward, apparently to the mctathoroeio spiral le, but tins, it present, is too small 
and iru onspicuous to be detected Just behind the ruetathoroeic commissure a 
long branch arises from the mctatli oracic lateral loop and extends inward, ven- 
trally, to supply the mid-ventral legion of the metathorax (m.v ) 

The dorsal transverse eommisanies eonneeting the primary trunks in the 
meso- and metathorax are quite similar to those ot the abdominal segments, and, 
like them, are arched forward ((# 2, 3) But the transverse commissure of the 
prothorax is bent backwards, behind and below tbs mesothoracie commissure, 
being drawn inward, evidently, with the mvaginated head (Cl) It gives off a 
pair of short stout branches which extend posteriorly apparently to the region 
of the optic discs, but it is not possible to determine exactly what internal organs 
are supplied by the various tracheae, since their structure la not at all dear m 
this specimen A much finer pair of trachcoles arises dose together from the 
same commissure in the mi dime, between the stout pair, and extends anteriorly 
n short distance , 

In addition to the three dorsal transverse commissures, two ventral trans¬ 
verse commissures are found in the thorax The first is that which gives off the 
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pair of tiaoheae supplying the prothoraoie legs It junctions with the primary 
trunks at the point of on gin ot the first dorsal commissure, and appears to he 
identical with the ventral commissure which was observed in the larva (Text-fig 
1) The clu^tei ot radiating branches arising at its root, in the larva, is top re¬ 
sented, in the protiymph, only by some short degenerating stumps attuehed to the 
bttee oi the dorsal commismue on each side, and by a long blanch which extends 
up into the larval head-plate and pharynx This, too, appeals to be disinte¬ 
grating, and on one side it lias already lost its conniption with the piimaiv 
trunk 

Two long branches are given off posteriorly from the commissure, between 
the pan to the legs They extend back into the inesothorax, and terminate m 
its mid-ventral region m a «luster ot fine threads on n rounded strut tuic |ust 
behind the optic disc, appaienth a neive ganglion 

The second ventral comnussuie (V 2) is iaimed in lonneetion, not with the 
pnmaiy but with the secondary trunks It is attached to each mesothorac ic 
lateral loop u short distance behind the junction of the lattei with the pinnary 
tiunk It is bent sharply backward, and gives off posteriory, liom its middle, 
a pair oi long branches which extend mto the mid-ventral region ot the meta- 
tliorax, and end m fine threads attached to a large oval ganglion, situated im¬ 
mediately behind that supplied by the pan oi branches iimu 1 lie first vential 
commissure 

7 he anUrwr spxradcb me simple unfites which open illicitly into the tmeheal 
tiunks, without the intervention of vestibule oi stigmatu ihambci (Text fig 24) 
The prothorntie stigmatu plate and complicated stigmatu apparatus oi the larva 
aie shed with the larvnl skin whuh forms the pupa case and the n« w aperture 
appears to lie lormed just below the position of the larval apertine, m illation 
with a new terminal portion ot the trachea! trunk A scoi on the integument un- 
medmtclv m iront of the present spiracle seems to rcpiesent the position oi the 
larval opening, and theie is some evidence of a faintly outlined vestigial vessel 
connecting this with the tracheal trunk, but none of these stiuotmes aie v\ell de¬ 
fined, tins portion of the body wall being in poor condition A mass ot granular 
tissue suirounding the new trunk probably indicates the miagmal disc item) which 
it has been foiroed, and lonesponds with the disc* described )»v Lownt a^ the 
dorsal prolhoraeic imaginal disc* The shed lining of the tiunk hum n ptouous 
rnljsis is still attached externally to the stigmatu opening 

Although the new opening is situated behind the position ot the laivul open¬ 
ing, it is certainly prothoiaac, and not intersegmontal It would appeal that the 
terminal portion ot the pronymplml tracheal trunk occupies the same position as 
the small vessel given off from the base of the stigmatic chamber in the Ian a, arid 
it may be formed in direct relation with this, an was pointed out in the dis¬ 
cussion of the larval pi othoracie spiracles 

The whole structure seems to be v ery pooily developed, and of little im¬ 
portance for respiration at this stage 

The Tracheal System op the Nymph 

Two specimens oi an early nymphal stage have been examined, the first 
with the head only half everted, the second (figured in part i of this senes, 
Irwin-Smith, 1920, Plate 27, figs 3, 4) with head fully expired, but with the 
optic stalks passing bade through the neck to retinal discs which arc still par¬ 
tially enclosed within the thorax 
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The first is onlj slightly more advanced in development than the pronymph 
described above, and probablj corresponds to the fourth day stage of Lowne's 
bio wily pupa The shed lining of the larval rectum is still attached externally 
to the integument, but theie is now no trace of the shed tracheal endings of the 
larva The pupa bhcuth is not yet separated off, but the abdominal spiracles are 
now entirely on the surlace and form prominent projections on the body wall 
The two prothoracu, spiracles also proiect slightly, the portion of the body 
wall surrounding them being raised into a rounded protuberance on each bide 
of the neck (Text-fig 25) but the protuberances are quite soft, without any 
strengthening ot horny chitmous tissue 

% In the second specimen two distinct layers of integument are visible cover¬ 
ing the bodj, but the outer om* is still closely applied to the inner and does 
not form a separated sheath All trace of larval rectum and posterior larval 
spiracles has disappeared, and the external apertures of alimentary canal and 
trot heal system aie now entirely pupal in character Unfortunately the definition 
of the tiaeheal system in tbs specimen is not as clear os m the pronymph, and 
only some of the more prominent features are visible These have just the same 
term as in the pronymph, but the main trunks and branches have become en¬ 
larged and thickened, and there appears to be some increase m the number of 
finer branches The protuberances on which the prothoracic spiracles are 
situated have lieeome more pionnnent, but they are still quite soft, and the 
spiracles are not pumded with a horny cornu, or a digitate ornamentation, and 
appear to be only vestigial structures Unlike the abdominal spiracles they are 
not, apparently, in communication with the external air through the pupa case, 
and it is uncertain whether they possess a lumen at this stag©, Metathoracic 
spiracles, if present, are still quite unimportant, for neither their apertures, nor 
tracheal branches leading to them can be detected On the other hand, the 
abdominal spiracles are highly developed, and of complicated character Their 
development and structure can now' be dealt with in detail 

Development of the secondary abdominal spiracles of the pupa 

As has been already stated, the development of the pupal spiracles begins in 
the larva some considerable time before pupation, and is marked in successive 
larval instore by changes in the form of the larval skin immediately above the 
developing spiracles 

Satisfactory sections could not be obtained through this region owing to the 
coarse, tough, spiny nature of the cuticle, and the heavy deposition of chitui, 
so that it has not been possible to follow out, m histological detail, the earlier 
processes in their formation But some of the structure underlying the cuticle 
can be made out m well cleared fragments dissected from the body of the larva. 

In the earlier stages, a mass of granular cells is visible in the vicinity of 
the primary larval spiracle, and at the fourth larval stage, represented by Text- 
fig 19, tins region has developed into the form of a cone having a blunt, inverted 
top, which projects up immediately below the spiny ridge on the cuticle, to one 
side of the primary spiracle (Text-fig 28) It seems safe, then, to assume that 
the pupal spiracle is developed in the normal way, as an invagination in an 
imaging! disc, which adjoins or surrounds the termination of the primary larval 
trachea. Its horny tip must be overted when the larval skin is shed to form 
the pupa ease, for it is found penetrating the case at the onset of pupation, ma& 
is then already open and functional 
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in thu pron>raph {in which the bead is still lnvagm&ted), the whole lateral 
stigiratu. apparatus of each abdominal segment from the first to the ^xth, with 



Text-figures 28-96* Development of abdominal spiracles of the pupa 


28 Optical section through region of spiracle and fourth stage papilla of 
larva (x 299). 29 Spiracle of pronymph (x 146) 1, shed lining of larval 

spiracle, s , secondary spiracle developing in encapsuled disc 90 Spiracle of 
early nymph stage, projecting above surface of body, p, integument of pronymph 
n, mtegument of nymph (x 125) 31 Fully developed spiracle, in pupa sheath 

of proimago (x 140) i , chitmous funnel, 1, larval stigma 32 The same, 
viewed from the inner side (x 140) 93 Knobby processes on skin over funnel 
(x 475) 34a* 84b, Two views of spiracular onfios. (x 290) 35 Portion of 

pupa sheath removed from pupanum, with spiracles still attached (x 48) sp 6. 
sp 7, spiracles of sixth and seventh abdominal segments, pr, processes on pupa 
sheatih 80* The same processes* (x 47$). 

its surrounding due, is found enclosed m a definite membranous capsule, deeply 
embedded in the somewhat attenuated tissue at the side of the body, and covered 
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bv the inligmncni, through winch I lie horny tip ot the pupal spnaile proiect* 
(Text-fig 37) The port ion ot the liathca which enters the capsule is differen¬ 
tiated troin the extra uipsuhir portion by a slight constriction, und an apparent 
difference in composition Within the capsule the stigmatic chamber of the 
pupal *-pnaclc is seen in pHutss oi formation m the middle of the disc, and 
appears dearly a> i secondary tormation glowing up round the terminal portion 
oi the primary lunal trachea (Text-fig 29) It is still quite small, its maximum 
diameter no gieater than that of the trachea where it enters the capsule The 
tcimuml poiUou of the larval trachea persists as a delicate, thin-walled tube 
given off irom its base, communicating with the larval spiracle oti the integument, 
to the external suiface of which its shed lining is still attached It is appaiently 
reformed nltu the (idvsis, and peisists, and, ns far as can be ascertained, i<- 
mams open throughout the whole pupal period 

In tin uuJv nvtuphal peuod, when the head is just evaguiated, the body is 
ililimited b\ a new wall at a lower level than the old integument, and in the 
smut plane as the base ot the stigmatic capsules The pionymphnl integument 
is it hist diawn back to this wall and is closely adhereut to it At this stage 
('lext-hg 10) the stigmatic capsules appear as prominent projections on the 
mu face of the body, but thev are ^1 ill coveied by the old integument (/>), which 
is stlengthened bv a deposition ot claim in tbe legion surrounding the elongated 
mik of the spinule, and foims ft collar For it r lht stigmata ihambei has now 
widened out to its charm ten sin pear shape, and the whole capsule has become 
niurh huger 

Latm tbe old integument is shed to form a distinct pupa sheath separated 
lrom the body by a considerable space In this space the lateuil spirwks come 
to lit, as ulieadv explained (Irwin-Smith, 1920), entirely outside the bmlv, each 
< on net ted with it only by the tracheal uwsel which supplies it, and attached to 
the pupa sheath and pupa ease (old larval skin) by the neck, which penetrates 
through them to the external surface (Text tigs 31 and 38) 

As the nymph de\clops into the prounagu, a Heptiun is formed in the wall 
of the runneiting tiachcu, below the surtare ol the bod\ Tins ih strengthened 
bv a thiUnous inn, and eventually foims the vistibule of the lumginal spiracle 
When the adult. l!v emciges, the traihea wlncli connects the pnpil spiralie with 
the bod\ is severed at this point, and the whole spiralulat apparatus is left 
behind m the pupa sheath, enclosed in the pups lase Tf the slieuth w pulled 
away from the pupanum the spiracles are withdrawn trom the perforations in 
the walls of the latter, and remain in position in the sheath, with the neck of 
each piotiuding thiough its protecting clutmous collar (Text-fig 35) It is m 
tins position, in the thin transparent sheath, removed from the pupanum, that 
the structure of the fully developed spnncle can be studied most tasily 

Secondary spiracles of the pupa When completely developed, the pupal 
spiracles lime the form shown in Text-figs 31, 32 

Each is a large flask-shaped body, with an elongated slender neck, through 
which it opens on the outer surface of the pupanum The neck is stiff and 
horny and dark yellowish brown m colour, being highly chitnused The stig¬ 
matic chamber into which it leads, opens at its base into the trachea connecting 
it with the body of the pupa From the base a narrow delicate tube extends 
out to an aperture in the pupa sheath corresponding in position with the primary 
lateral spiracle of the larva As already stated, this is the vestigial larval 
trachea, round which the pupal stigmatic chamber has developed Evidence of 
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tlie manner of its growth ih ween in the shapo of the ehambei. Its walls ioiin 
two enveloping flaps, partially sheathing the primary trachea thioughout the 
greater part of its length The deep groove or crevice in it, which is formed 
m this W'uy, extends right up the chamber and along the neck to the onfke. so 
that it is open on one side, the side nearest to the larval spiracle 

The structure of the apeAure is shown m Text-figs 34a, 34b Some hall 
dozen wedqe-shaped ribs oi the chitmous wall pi eject into the opening, between 
oval perforations The flooi oi the neck, Irom the onfiee to the stigmatu 
ehambei, bears a row of fine, stiff hairs, w’hich slant umfoitnly upwards and out¬ 
wards towards the opening 

The stigmatic chamber was described erroneously in my first papei (1920) 
as having musculo i walls* More careful examination shows a stiueture vciy 
similar lu appearance to the prnthoiacu stigmatu ehambei ot the larva, m which 
the interior of the ehambei is filled with a mass of eluhn rods I have not 
been able to section it, hut Jiorn surface view umlei lngh magnification flu* rods 
are plainly visible, embedded m a kind of matux composed ot what appears to 
be a fine reticulum 

Measurements of the pupal stigmata are —Total length from base oi cham¬ 
ber to tip of neck 240 to 250 mm, length of neck 080 to 092 mui, diameter 
across neck 025 ram, diameter acioss base of chamber 062 to 077 rum* length 
of primary larval trachea Irom junction with stigmatic (handier 129 to 118 
mm 

The chitmous collar for the neck spreads out widely below' to form the pro¬ 
tecting “funnel,” 085 mm in depth and 148 mm in maximum diameter, whuh 
covers the uppei part of the stigmatic diambci (Text-fig 32, f) Above the 
funnel, Ihe surface layer of the thin pupa sheath is studded with numerous small 
knobby processes, winch seem designed to afford the chamber still further pit* 
teetion (Text-fig 33) 

Tul Th 4< in* in System oi tiu Pho-imauo 

At the latent nt/mphal itaye, the pujia sheath exists as a sepaiate envelope 
only over the head and thorax and then appendages A reddish-biown pigment 
is appearing m the eyes, the legs have nntolded and extend down ovet the abdo¬ 
men, and the eeparute segments oi legs and antennae and the articulations be¬ 
tween them are well defined, but the segments ftie all quite colourless, mtegu- 
mental hairs are faintly visible, and the pads and claws of the tar*• i aie tornung 
The abdomen is much less advanced in divclopment ami does not show anv Pace 
of rategumentul hairs or seta< 

The tracheal system at this stage is very difficult to trace, but appear still 
to retain the early nymphal form Metathoracic spiracles are not visible, but 
the prothoracic spiracular humps aie still protuberant, and the lateral abdommul 
spiracles are as* described for the nvmph stage 

The development of the prownago must pioeeed rapidly after the entue 
separation of the pupa sheath, for all the pupae examined at a stage subsequent 
to tins are well advanced, and differ but little in external form from the imago 
A pupa at this stage is figured in Part i of tins senes (lrwin-Smith, 1920, PI 
27, fig. 0) 

The chitmous exoskeleton of the nnago is well developed, and deeply pig¬ 
mented, the body segments have the form found in the adult fly, and the com- 
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plote ornamentation oi mteguuiental spines and born is present. An ornamen¬ 
tation of minute spiny processes is found also on the cast pupa sheath, ip tbe 
foim ot a rectangulai patch on the lateral margins of eaeh segment a little 
below the spiracles. Tbe processes are arranged m groups of twos or threes m 
fairly even rows (Text-figs 35, 36), and are similar to the processes found in a 
corresponding position on tbe body of tbe imagiff, but no other unagmal hairs 
or setae aie repeated on the pupa sheath * 

The tracheal system of the prounago is quite unagmal m character It is 
alieady strongly developed, has become very voluminous, and is quite con¬ 
spicuous ut cleared specimens, except where the more deeply £figmented portions 
ot tiie exoskeleton of head and thorax obscure its finer ramifications 

The most notable difference from tbe system in the nymph is found in tbe 
formation of laige posterior thoracic bpiracies and the development oi an exten¬ 
sive system ot huge tracheal trunks in connection with them, so that this region 
becomes the pimupal source of air supply to the imago The anterior thoracic 
spiracles ot the imago are also iully developed, and the tracheal system with 
which they communicate has become greatly enlarged. 

The anterior a piracies ore situated in the antero-lateral region of the thorax, 
on a level with the suriace of the body The prominent spiraeular humps of the 
nymph have been separated trom the body, and show only as vestigial struc¬ 
tures in the pupa sheath, with a taint trace of a shed tracheal tube attached to 
the lower border of each, immediately above the unagmal spiracle (Text-fig 26) 
There seems to be no doubt that tbe thoracic spiracles of tbe imago are formed 
in direct relation with those of the larva, and that they are, therefore, definitely 
prothoracio and metathorauc in origin The large tracheal trunk, into which 
each posterior spiracle opens, connects it with the primary and secondary longi¬ 
tudinal trunks m the exact position of tbe line branch which, in the larva and 
pronymph, communicates with the metathoracic spiracle 

The pupal abdominal spiracles of the proimago have been described already 
The corresponding unagmal spiracles are now well developed, and the trachea# 
which connect them with the pupal spiracles are very lightly attached, so that 
they are easily broken aw&y when the pupa is being handled (Text-fig 38) 

The tracheal system still shows the same general groundplan as in the pro- 
nvmph, and m the abdomen it is very little altered The two mam longitudinal 
trunks, primary and secondary, are still present on each side The secondary 
trunks have increased in importance and give off numerous side branches all 
along their course, but especially in the region of the commissures which connect 
them with the spiracles and the primary trunks These commissures are now 
wide vessels The primary trunks remain simple and practically unbranched. 
Transverse commissures connecting tbe two primary trunks are present only m 
the second, third, and fourth abdominal segments The commissure of the first 
abdominal segment, and the metathoracic commissure seem to have disappeared. 
I could find no trace of either in the prounagines and imagines examined Tbe 
primary trunks narrow abruptly ,]ust behind the fourth spiracles, and m the 
segments behind these are represented only by a delicate loop tube on eaeh side, 


•This ornamentation of the sheath recalls that found on the fint moult skm 
shed by the larva at hatching which was described and figured in Part u* of this 
senes (Irww-Smith, 1021, fig 2) The processes on the pupa sheath are, naturally, 
larger, but are of much the same form 
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connecting the commissures from the secondary trunks (Text-fig 60) The 
secondary trunks terminate abruptly in the seventh segment in a tuft of fine 
branches extending down into the tail region 

In the thorax, tho original plan is greatly obscured by the extensive develop¬ 
ment of secondary tracheae; but the large simple primary trunks are still present, 
communicating with the anterior thoracic spiracles They are evidently the 
“paragastnc trunks” described by Lowne. In place of the secondary trunks 
there is a thick bundle of fine tracheoles on each side But in this and all other 
details the thoracic system is quite similar to that of the imago, and uill be 
described at greater length in the description of the latter 



Text-figures 37-39 Lateral abdominal region, showing development of imaginal 
tracheal system from pupal system 

37, Prommph, first two abdominal segments (x. 48) 38 Proimago, first 

three segments (x 43) 39 Imago, the same segments (x 43) dc, dorsal 

transverse commissure, p a , pupa sheath, p t, primary longitudinal trunk, t, 
secondary longitudinal trunk, sp 1, first abdominal spiracle (In the proimago, 
the tracheal connection between the pupal and imaginal spiracles has been broken), 
w , body wall of imago 


The Tracheal System ov the Imago 

w 

The mtenor thoracic spiracle* are large oval openings, each bordered by a 
chitmous run, which is fringed by long, dose-set, dark hairs (Text-fig. 43). The 
vestibule into which it leads is a rounded chamber having on its inner surface 
numerous short setae arranged m comb-like groups with thickened, chitmous 
bases. It communicates with the trachea proper through a narrow neck, whith 
apparently acts «e a valve No other valvular apparatus is discernible 

The posterior tkotaeu j spiracles, which are situated slightly below and m 
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trout of the bases ot the halteres aie also large openings, very similar m struc¬ 
ture t o the anterioi spuRclos, but the comb-like structures m the vestibule are not 
so well developed, and the iriuge ot Lairs round the opening is uneven, being 
longest and thickest on the postero-ventral border The ventral rim bears, in 
addition, a single laige seta (Te\t-fig 47) 



Text-figures 40-44 Iinaginal respiratory system 


40 Tracheal system in thorax Dorsal view, semi-diagrammatic (x 86) 41 

Ventral view of anterior portion of the same (x 36) 42 Tracheae in region of 
anterior spiracle Dorsal view, with primary trunk removed (pt ) (x 57) 3 

Anterior spiracle (x 133) 44 Abdominal spiracle viewed through the side of 

body (x 133) 44a Surface view of same <x 133) 

as, anterior thoracic spiracle, /l, tracheae to prothoracic leg, mx, meta- 
thoracic lateral commissure n , tracheae to neck and head, pposterior thoracic 
spiracle, pt, primary trunk, si, spiracle of first abdominal segment, at, second¬ 
ary trunk, x, mid-\entral tracheae, > ( tracheae to lateral region 

The abdominal spiracles—A pair ot spiracles is situated dorso-laterally, close 
to the anterior margin of each of the first seven abdominal segments They be 
m deep depressions in that part of the lateral integument which bears an orna¬ 
mentation of short, dark hairs The depression forms the atnum of the 
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spiracle, and the hairy dbvdrmg ia continued a short distant e mto ith cavity At 
its inner extremity there ih a tluek durk rim of chtttn, which marks the point 
of attachment of the tiaeheal tubo ol Hie pupal spiracle, and whuh forms the 
valve of the lmaginal spiracle It has the shape shown in Text-tig 44, being 
continued dorsallv mto a pointed lcver-hke prolongation It leads into a short 
vestibule, with thin transparent walls, whieh are not supported by the spual 
thickening present w tin trachea and are almost invisible No inner valve is 
discernible at tile junction of vestibule and trachea 

Tracheae — A notable feature oi tin tracheal system of the adult Metopoma 
is the absence of the great air-sacs which constitute such an important part o f the 
system in the Musoidac and otter actively flying Diptera The tracheae arc 
greatlj enlarged m certain areas, but appear to consist throughout ot unmodified, 
cylmdueal vessels, which exhibit the typical spiral ai range men t m their walk 
The primary trunks (p t ) arc simple vessels of large calibre, which bend slmrpl> 
in towards the median line from the anterior spmicles, and, a little behind the 
level ol the spiracles, are connected by a slant transverse commissure, wluch 
seems to represent the mesothoracic commissure of the larva and prouvmph (fexl- 
% 40) llelund this, tbi\ diverge slightlv and occupy much the some position 



Text-figures 45-47 lmaginal respiratory system 

45 Latero-ventral view of traoheal system in region of posterior thoracic 
spiracle (x 57). 46 Dorsal view of the same (x 57). 47 Posterior thoracic 
spiracle ix 183) 

h, haltere, to, to, tracheae to meso- and metathoracic legs, 1\, latero-ventral 
tracheae, pd postero^dorsal tracheae, ps , posterior spiracle pt, primary trunk 
Si, first abdominal spiracle, at, secondary trunk, v, ventral tracheae 


as in the earlier stages, extending down dorso-laterally through thorax and abdo¬ 
men to the fourth abdominal segment (Text-fig 50) In the abdomen the 
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tracheal system as exactly as described for the proimagor In the thorax the poat- 
nywphal development pf tracheae is characterised by a multiplication of fine 
trocheoles in faggot-like bundles, which, instead of single large vessels, take the 
place of the original single tracheae As in the abdomen, the original ground 



Text-ftgnies 48-50 showing development oi imaginal trachea! system from the 
, larval system (x 23), 

43 Larva 48 Pronymph 50 Imago (Only tbs body of imago is 
shown, without head or thoracic appendages) 4 

plan of the system is still discernible its main features are shewn tn the aeeom* 
panywg figure# <T«xt-ftg# 40, 46) A short and very wide trunk (me.) ex¬ 
tends in from the metathoracic spiracle to the primary longitudinal trunk. The 
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segmental loop, forming part of the secondary longitudinal trunk, which con¬ 
nects this with the first abdominal spiracle (SI), is much enlarged, and dips down 
sharply towards the ventral surface, where it gives off the bundle of tracheoles 
to the third leg (L3) Just in front of this a massive bundle takes its origin 
from a swollen portion of the loop (u) and, after a short course, the individual 
tracheoles from it spread out fan-wise to supply the mid-ventral region of the 
thorax The anterior segmental loop, which* forms the most anterior portion of 
the secondary trunk, extends along the sides of the thorax m a deeply ventral 
position (at)- It originates in a wide vessel given off antero-ventrally from the 
meta thoracic Rpiracaftar commissure, which soon breaks up into three bundles of 
tracheoles, the forcmbet forming the segmental loop, the next the tracheal bundle 
to the mesothoracic leg (12), and the third a radiating system of tracheoles supply¬ 
ing the Jatero-ventral region of the mesotbor&x (2 v ) Close to its junction with 
the primary trunk, just behind the anterior spiracle (a a ), two bundles are given 
off from the secondary trunk, the inner of which bends down towards the mid- 
ventral line, where its vessels come into contact, if they do not actually junction 
with those of its fellow from the opposite side (x) The outer bundle consists 
of very numerous tracheoles which spread out to supply the side walls of the 
thorax between the anterior spiracle and the wing (y ) This secondary trunk 
system forms the find of the four large groups of bundles given off from the 
primary trunk at the same point just behind the anterior spiracle The second 
is the bundle which supplies the prothoracic leg (H) On its inner Bide, just 
before it outers the leg, it gives off a small cluster of tracheoles which meet with 
those from the opposite side (Text-fig. 41), and apparently represents the an¬ 
terior ventral commissure which was noted m the pronymph The third group 
consists of a thick bundle which passes inward to the neck (w ), and, with its 
fellow from the opposite side, forms the tracheal supply to the head Several 
tracheoles pass straight across between these bundles below the neck, and form an 
anterior commissure which seems to represent the prothoracic dorsal < ommismire 
of the pronymph The course of the tracheae in the head could not be followed 
out The antero-dorsal area of the thorax is supplied by dense cluster* of 
radiating tracheoles which arise dors ally from the same spiracular region of the 
main trunk These are shown only on Text-fig 50 The postero-dorsal region, 
including the scutum and scutellum, and most of the dorsal muscles, is supplied 
by similar clusters of tracheoles arising from the dorsal side of the large trachea 
connecting the metathoracic spiracle with the primary trunk The bundles which 
are given off anteriorly extend straight forward, separate tracheoles from them 
pasting out at right angles and forming a parallel senes to the muscles all the 
Fay up the thorax (Text-fig 46, p <?) 

Summary. 

The following are the most important of the feature* of the respiratory 
system described in this paper*— 

1. The larva is penpnaustic, both functionally and structurally, having spiracles 
on prothorax, metathorax, and on the first seven abdominal segments, and 
posterior spiracles opening internally in a proapical air chamber The an- 
tenor spiracles are large, the other lateral spiracles very minute An ad¬ 
ditional pair of spiracles appears to be present on the head 
% The spiracles of the newly-batched larva are exactly similar in number and 
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m fonu to those of the fully mature larva, but in the older l&ivac a papiila- 
like fold ib developed behind each abdominal spiracle 

3 These folds mark the position of the pupal spiracles, wlmli begin to develop, 
in disc* sun minding the linval spiracles, a considerable time before pupation 

4 At pupation the neck <d each pupal spuucle, fiom the Ibt to the (Uh 
abdominal, penettales to the exterior of the laival skin through the papilla 
It (omnuiimdtcs internally with the' tracheal system of the pupa through a 
complicated HtigmaUe <lmtuber and a tracheal vessel which he in tin* space 
between the body of the pupa and the pupaimm, and ife functional thiough- 
out the whole' pupal period 

5 The pupal stigmatic apparatus is deta< lied, when the imago escapes, by the 
severance of the connecting trachea below the surface ot the body, the 
ruptured end of the trachea forming the vestibule of the lrnaginal spit ado 

G Tlie mmgimil spnades occur on prothoiax, metathorax, and on abdominal 
segments 1-7, the piothoracic ^piracies me developed m immediate relation 
with those of the pupa and larva, but the metatliorauc apitades are not 
distinguishable in the pupa until the last stage before the emeigem e of tlie 

7 The tiacheac of the larva do not disintegrate, but continue to lumtion dur¬ 
ing the pupal metamorphosis, the tracheal system of the imago being ioimed 
by dnect development fiom the larval system the general plan ot this can 
he tiaeed through all mteunedinte stages, and is still clearly mogmsabie 
in the adult fly 

8 In the larva a series of dosed segmental loops is formed along each side 
of the body b> the longitudinal pi net ion of external branches from the 
main tracheal trunks These loops become strongly developed m the pupa, 
ami cuntunlly form a secondary longitudinal trunk on each side puiulkl 
with the pnmary trunk, and connected with it and the spirades by trans- 
verse comnussures 

0 The greatly increased growth of tracheal blanches which occurs in the latei 
stages ot pupation ih connected almost entirely with these secondary trunks 
and their commissuri s, and the pnmary trunks do not persist behind the 
fourth abdominal segment 

10 There aie three distinct singes in pupal metumorphosis, viz pionymph, 
nymph, and proimago, marked by at least two, possibly three, eedyses, dui- 
mg which portions of the tracheal endings arc shed, and distant develop- 
niental changes occur in the respiratory system 

11 The tracheal system of the imago is alieady well developed m the proimago, 
and is very conspicuous for some time before the emergence of the adult 

fly 

12 The tracheae of the imago retain the form of cylindrical vessels with a 
spiral arrangement of the mtima Thm-walled membranous an-sacs are not 
discernible In the thorax the imaginal development of the tracheal system 
ih characterised by the formation of thick faggot-like bundles of fine 
traoheole* 

Nott on the comparative morphology of the aptracular apparatus 

Do Meijere made a speunl «tudy of the stigmata of larva and pupa m at 

large number of families of Diptera, and published the results in two papers 
(1805, 1902) which form the most important contribution to our knowledge of 

this subject 
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As a refeult of the special investigation, m the present paper, ot the Btro- 
tiomyid stigmata, wo are now in a position to consider these strocturob in the 
light ot de Mei lore’s general account and discuss the conclusions which he 
reached lie has shown that the anterior and posterior stigmata in all the 
Dipteia Jai\ae examined by lnm conform to the same general plan, ic, that 
they all possess a more or less well developed stigmntic chamber, called by him 
the ‘‘ViUtaiumer,’’ winch communicates with the surface by a vanable number 
of oval or rounded spots (Tupfektigma), borne generally on short branches of 
the “Filzkainmet' with enlarged ends (Knospen), and u icmnant of an older 
t racheal end mg, which he terms “Nurbenstrang,” attached to the integument and 
to the base of the M Fil/kainniei ,v by an outer and mnei stigma scar (Rtigmcn- 
naibe) These features are all recognisable in both the antetioi and posterior 
spiracles oi the Strotiomyid larva and the abdominal spiracles of the pupa 

De Meijere’s investigations were concerned mainly with the Nematoeera and 
the Cyelonhapha, and the structure of the abdominal spiracles ol the Ktiatiomyid 
pupa has evidently not been obsetved by him or any other wmku Hut he has 
shown that, in the penpneustic pupae ot the Nenifttcueia, the abdominal and pro- 
thoraeic spiracles are alike anti icscmble those ot the piothorax ot the larva, 
where .is, in the more advanced Cvcloi rhapha pupae, the abdominal spiracles 
have ceased to function, and the protlioracic spiracles have become modified at 
ihe tip into horny cornua (Athemhorner), which bteak through the wall of the 
puparimn to function in breatlmig It is now evident that, m their mode of 
formation and general structure, the abdominal spurn les oi the Stiatiomyndae 
‘how a close relationship with those ot the Nematoeera. They have a broad 
general resemblance to the abdominal spiracles of the Mycetophilid pupa* Bohto- 
phi la €tnena Mag, which de Mei-jere figures as typical ot the Nematoeera But 
the long, narrow, horny neck which perforates the pupnrium wall is distinctive, 
and recalls the piothoracie stigmata of the Cvilotihaphn Other peculiar teatures 
of the alxlotmnal spuaeular apparatus of Metoponia ate the great distance at 
which it is situated outside the body of the pupa, the rental table length of the 
tracheal trunk attaching it to the body, and the bulbous shape*, large size, and 
complex development of the stigmatie chamber (Filzkammer) 

De Meijere rightly remarks that, in the Stratiomyndae, the piothorauc stig¬ 
mata of the pupa are not specially developed, being repiesented onlv by weak¬ 
skinned colourless projections And he records the pupae ns peripneustic, but 
considers that the lateral stigmata aio not connected with the body of the pupa 
by functional tracheae Commenting on Bmucr’s statement that m the Stratio- 
myudae and Cyelorrhapha the pupanum case remains in vital connection with 
the pupa, he says w Diesc Dnrchtritfsstellen sind aber die Btigmennaihen, welclie 
bald fast gams verschlossen sind, auch sind die alten Tracheen ho buld zusam- 
mengeHclirumpft, dass lhnen fur die Athmung dcr Puppe wohl, wemgstens in den 
spatem Stadien, kerne Bedeutung lieigemeasen werden kann ” But close in¬ 
vestigation has now shown that these abdominal spiracles form the only functional 
breathing apparatus of the pupa, and that they function in the snine way os the 
protboracic stigmatie cornua of the Cyelorrhapha , 

With reference to the old tracheal ending round which the Filzkammer is 
formed, whether m the larva or pupa, de Meijere considers that it always falls 
together to form a Bohd cord, whence the name “Narbenstrang 99 But it is 
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doubtful if this is tto in the Stratiomyndne It lias been ahown that the cuticuJa 
jntima of these tubes is shed in an eedyeis winch occurs alter the stigmatic 
chamber is fully forced, so that tiiey must possess a lumen up to tins tune And 
even after it they have not tbe appearance oi solid cords, nor do their ends 
appear to be overgrown to ionn closed stigma scars 

Special interest attaches to the perforation of the wall of the pupamnn by 
tbe horny neck of the abdominal spiracles 

De Mmjere devotes much attention to this “Durehbrueh” in the case of the 
Cydotihapha, but makes the definite statement that it does not occur outside this 
group “Kh kommt dies iuir bei Cyclorrhapben vor, indem bci den Stratiomyiden 
(der emzigen Familio der Orthorrhaphen, wo es ebentalls rur Bildnng cities 
Pupariums kommt) die Prothorakalstigmen auf nur sehr wemg hervorlictendcn, 
comsrhen Wur/cn aufmtxen ” IIis mistake is due to the fait that he had over¬ 
looked the abdominal spiracles oi the Stratiomyndae, and was considering only 
the ieebh developed prominences which, sn this family, represent the stigmata 
horns of the prothorax In the Cyelorrhapha the perforation of the pupauuin 
wall is shown by de Meijere to occur on different segments of the pupa in 
different gtneia, e g, on the 1st abdominal segment m man> Syipbidae, and on 
the 2nd abdominal segment m the Phondac, but in all cases only a single pair 
of horns is developed, which belong to the prothoraoic spiracles 

It is evident from the observations of do Meijere himself and other authors 
whom he quotes, that the spots at which the perforations will afterwards occur 
arc already distinctly observable on the larval skin m some, if not all, Cyclor- 
rhapha, just as the> are iu Metopoma As long ago as 1740 Reaumur had no¬ 
ticed these spots on .FtowtaUs tewajp L, and described them as light citcIcs on a 
dark ground, closed only with a thin hyaline membrane And he recognised and 
described the pupal horns in process of formation below them, and stated that 
the time which elapses, alter the formation of the pupanum, before the horns 
perforate the spots, vanes from 24 hours to 3 or 4 days, according to the time 
of the vear Perns (1870) witnessed, in Xylota jngra F, the actual process of 
perforation, and found that it only occupied a few seconds 

This, then, is clearly analogous to what occurs on the abdominal segments 
of Metopoma, and tbe study of the latter has revealed, m a very striking way, 
the intermediate position which the Stratiomyndae occupy between the Nema- 
tocera and the Cyelorrhapha The complete development of compound lateral 
stigmata links them, on the one hand, wiMi tbe most pnmitive of the Neiuatoeera, 
and the modification of these structures, to provide for an air supply to a 
“mummified” pupa enclosed in a pnparinm, indicates the beginning of a process 
which is earned to its highest development in the Cyelorrhapha 

De Meijere discusses the problem of bow the special places on the larval 
skin could hive arisen in the Cvdorrhapha, and become adapted to the part they 
play in the thrusting forth of tbe stigmatic horns He offers the tentative sug¬ 
gestion that the horns first succeeded m breaking through m species which pos¬ 
sessed a relatively thin wall to the pupanum, and that, as the wall gradually 
hardened, the development of the imago was successful only in those which still 
preserved thin spots In the Stratiomyndae we have found the family m which, 
apparently, the adaptation originated, and it is here that its development can be 
atudied most profitably 
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STUDIES IN SYMBIOSIS 

III Contribution to the Morphology and Physiology op the 
Boot-nodules op Podocarpus spinulosa and P klata. 

By John McLuekie, MA, D Sc, Lecturer id Plant Physiology, University of 

Sydney. 

(With twenty-one Text figures ) 

[Read 28th March, 1923 ] 

Introduction. 

Recent research has extended our knowledge of organisms capable of utilising 
the free atmospheric nitrogen It is now known that plants having affinities with 
groups other than the Legummosae have this faculty. Fixation of free nitrogen 
has been definitely proved to occur in the Cycadaoeae, in the Podocarpine&t, in 
Alnus, Eleagnus, and Mynca gale All these plants possess some form of root- 
nodules or tubercles which are inhabited by an organism capable of nitrogen fixa¬ 
tion Bottomley (1907) isolated from the nodules of Alnus and Eleagnue a 
bacillus which, in pure culture, he employed to inoculate the roots of Vtcta sahva 
seedlings The result of these cross-inoculation experiments was the formation of 
root-nodules characteristic of those formed in nature by tbp organism Pseudo¬ 
monas rackctcola upon the roots of Leguminous plants 

In 1899, Nobbe and Hiltner proved that the nodules which occur upon 
Podocarpus roots have the power of nitrogen fixation. They demonstrated, by 
their experiments, (1) that it is impossible to cultivate Podocarpus in tbe absence 
of the organism which causes nodule formation; and (2) that Podocarpus may 
be cultivated in pure quarts sand, containing no combined nitrogen, to which only 
the atmospheric nitrogen had access. 

In the earlier investigations on Alnus, Eleagnus, and Podocarpus , byphae- 
like structures were observed in the cells of the nodules, and it was claimed that 
these represent a mycorhiac fungus to which the power of nitrogen fixation could 
be attributed The hyphae-like structures were frequently disorganised and 
digested by the root cells (Shibata, 1902) These conceptions, however, have no^ 
stood the tost of the most recent research, and the investigations of Bottomley 
and Spratt leave no doubt about the bacterial ongin of the root-nodules in theeC 
organisms Spratt (1912) has demonstrated that Pseudomonas raduncola stimu¬ 
lates the nodule formation m Alnus and Eleagnus, and that bacterial infection is 
responsible for the development of the nodules in Podocarpus tataro, P chitona, 
P, cdpma, Mtcrocachrys tetragon a, Dacrydtum FrankUm, Samgotkuea consputm 
and JHbgl to tfadus trtchomanotdes. 
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In the present note the author records results of a detailed study of the 
nodules of two other species of Podocarpus, namely, P sptnulosa and P elata, 
which occur in the New South Wales Flora 

The Nodules of Podocarpus spinulosa 

In Podocarpus spmulosa the nodules are small, practically spherical, numerous 
and arranged in two close tows along the sides of the root In P elata, the 
nodules are also spherical, but less numerous than in the former species (Text- 
figs. la, lb) Branching of the root-system is relatively infrequent The nodules 
arise mainly upon the root-hair zone of the mother root, and each nodule possesses 
numerous, normal-looking root-hairs In the young nodules these hairs are ap¬ 
parently functional as they contain piotoplasm and a nucleus On the older 
nodules the hairs have collapsed and become partly tom away, but their vestiges 



Text-figs la, lb—Portion of roots of Podocarpus spmulosa and P elata showing 
the root-nodules (x 2/3 ) 

Text-fig 2—(Surface view of a root-nodule of P sptnulosa showing the root-hairs 
and the hyphae of a fungus (f) <x 33) 

are apparent. In the species I have examined, the hairs upon the nodules are 
not so numerous as described in other species In a nodule which has just reached 
maturity the hairs do not develop simultaneously, and hairs of various stages may 
generally be seen They arise from ordinary epidermal cells of the nodule and 
are similar in all respects to normal root-hairs Around each nodule and along 
practically the entire surface of the mam root, there is a comparatively dense 
tangle of fine, fungal hyphae, some of which undoubtedly enter the root and, fre¬ 
quently, the nodule. 

Each nodule is endogenous in origin, and represents a modified lateral root, 
arising from the perieyele. A small vascular strand enters the nodule, and is con¬ 
nected with the vascular tissue of the main root, while the surrounding cortical 
oells of the nodule are enlarged and thin-walled Many of these cortical cells are 
filled with wide hypfaae-hke threads traversing the cell cavities m different direc¬ 
tions. These have been interpreted by early observers as the hyphae of a myco- 
rhuuo fungus. Sections stained in (a) Gentian violet, LugoFs iodine and s&framn, 
and in (b) Amyl gram stain (Kiskalt’e) demonstrate that these threads are 
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zooglooal lit natuio ami are occupied ami formed by 1 otWhaped baeieria which 
occur m large numbers The threads arc of variable width, and the bacteria pane 
Jlioiu cell to cell within them The thieads widen eonaidei ably before entering a 
new cell (Text-fig 8a), much in the same way as Spratt has observed in other 
species oi the Podocarpmeae In ^oine cells, howevci, numerous small free 
colonies ot bacteria occur outside the threads, and these divide independently ot 
the organisms in the threads (Text-figs 7, 8) 

In a lew instances I have observed entire cells filled with these colonies of 
free individuals 




Text-figs 3, 4, 6— Longitudinal section of mam root, through young root-organs 
The nodules arise from the perityle (p), and their early de¬ 
velopment is similar to that of normal lateral roots In 
figures 4 and 5 the mcnstematic cells of the penblem are in¬ 
fected by bartena (b) which enter from the cortex of the mam 
root (Figs 3 and 5, x 30, Fig 4 x 130) 
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The bacteria mass together round the nucleus when tree, or tiie zougloea 
Uueuds toil round the nucleus; the latter again may undergo amitotic division in 
tho presence of the bacteria I have seen a 8 many as four nuclei in an in tested 
cell, but have not observed any stages in o normal mitosis. The shape oi the 
nucleus also is very irregular us is shown in Tcxt-iig 21 111 Text-hg 21a, one 

of tho nuclei is centrally const) icted and apparently about to fragment This 
modularity in the form of the nucleus has been observed by Spratt (1912) in 
the nodules of EUugnm and various members of the Podoearpmeae, and by the 
author (1922) m the cells ot Di podium pmiciatum mlected by an endophytic 
1 ungas The cytoplasm and nuclei of many of the nodule cells disintegrate and 
many of the bacteria leave the cells in which disintegration is taking place These 
cells become strengthened by bars of thickening, which gives them a traeheidal- 
like appearance Mari} ol them are absolutely empty, hut some contain the re¬ 
mains of zoogloea-threads, and numerous quiescent bacteria The resting bacteria 
appear largei than the actno individuals 

Towards the end of the seasonal vegetative activity ot the plant, the loot- 
nodules become more or less completely turn stormed into masses of tracheidal- 
hkc colls, probably functioning latei m watei storage These cells also appiar in 
the cortex of the older portion oi the mam root 
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Text-fig 6—Longitudinal section of main root through mature nodule which is 
highly infected with the bacteria (b) Some of the cortical 
cells (c) have already been strengthened by the bars, while 
young root hairs are developing (h) (x 120 ) 

In the spring new cortical tissue is formed within the old from the menste- 
matic tissue within the endodermis The outer, dead, cortical cells of the nodule 
consequently become crushed and disorganised 

In Podocarpus eptnulosa, the bacteria enter the root by means of the young 
root-hairs, and I have frequently seen young zoogloea-threads of the bacteria 
within the hairs passing inwards towards the cortex of the root The bacteria 
multiply rapidly and numerous threads spread out in vanous directions into the 
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adjacent cells of the cortex These soogloea-threads in many eases look like 
fungal hyphae, hut the bacteria can clearly be seen within them In a very short 
tune a considerable area of the cortex becomes infected. Threads of the bacteria 
spread into the young root origins and multiply within the menstemahe cells* 
Text-figures 3, 4, 5, show the origin of the nodule from the pencycle (p), and 
the early period at which it may become infected by the bacteria (b) Infection 




Text-figs 7, 8, 8a—Cortical cells of the mature nodule showing soogloea threads 
of the bacteria (th) more or less coiled in the vicinity of the 
nucleus or nuclei, (b) free bacteria, (n) nucleus undergoing 
amitotic division (x 460 ) 


apparently arrests menstematic activity, but stimulates the rapid enlargement of 
the cells. Infected cortical cells become larger than uninfected. The nodule 
gradually develops through the overlying cortical cells of the mother root, ^ 
appears as a more or less globular swelling on the surface. Text-figure fl shows 
a mature nodule just after it has ruptured the overlying tissues of the main root 
and emerged from them. The bacteria enter embryonic cells of* young root 
origins in Podoearpus, and their presence leads to the cessation of cell divirion, 
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but stimulates a rapid enlargement ot the young cells and, before the young root 
emerges from the cortex of the main root, many of its cortical cells are filled with 
bacteria which multiply rapidly, probably at the expense of the soluble carbohy¬ 
drates which ore associated with every active embryonic tissue 

The active bacteria in some of the cells stain less deeply with gentian violet 
than the larger individuals in other cells which have lost their protoplasm and 
become transformed into retienlately thickened tracheidal-like cells. In tact, the 
two kinds of individuals, the active and inactive, ate readily distinguished by 
means of this difference m reaction to stain These larger organisms are pro¬ 
bably bacteroids. They are practically confined to the older cells of the nodules, 
in which disorganisation is taking place The younger cortical cells of the nodule 
with dense granular cytoplasm contain the very characteristic zoogloea-threadh 



Text-fig 9—Cortical cells from mature nodule with three nuclei (n) showing signs 
of disintegration, disorganising soogloea threads (th) and 
resting bacteria (b) and the first thickening strands upon the 
cell wall (st) tx 720) 

Text-fig 10—Small cortical cell containing the resting bacteria (baett raids) and 
the disorganising threads and nucleus (x 000) 

Text-figs 11. 12—Cortical cells showing zoogloea threads of bacteria and two 
nuclei surrounded by dense granular cytoplasm, (x 000) 
Text-figs. 13. 14—Old cortical cells containing disorganising zoogloea threads and 
four nuclei from which the typical structure is disappearing 
(x 000) 

of active bacteria, and there is no doubt that these actne bacteria migrate from 
cell to cell m these threads, which very strongly suggest the "infection threads" 
of the tubercles of the Leguminosae (Text-figs 7, 8) 
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The threads almost invariably twine around the nucleus which, in the early 
infection stage, is in the leticulum condition* The cytoplasm of the eell fa 
densely aggregated in the vicinity of the nucleus, tfhich is the active chenueAl 
ten Ire ol the cell 1 have not seen starch m these young infected cells, but since 
they octur in a aoni* just outside the endodermis of the nodule, and abundant 
starch is piesent in the cells of the mam root at the base of the nodule, it is 
highly probable that the carbohydrate reaches the cells containing bacteria m the 
form of sugar So long as the bacteria are active, 1 e, during the vegetative 
activity of the host, thej will consume carbohydrate which provides them with 
the necessary tneigy for nitrogen fixation, and there will lie established the con¬ 
ditions required for a legulai flow of carbohydrate from the tissues of the main 
root 



Text-fig 15—TS of mam root through a root-nodule showing the origin of the 
latter opposite a protoxylem group (px) of mam root (x 


Text-fig 10-TS nodule showing epidermis (ep), cortex (c), endodermis (end) 
and stele (x80) 

Towards the aid of the active vegetative period, the bacteria pass into a 
resting phase duung which they appear larger, and stain moio deeply (Text-figs 
9, 10) The cortical cells of the nodules become transformed into water storage 
tissue by the disorganisation of the cytoplasm and nuclei and the deposition of 
thickening strands upon the wall 

The single nut lcua, m young infected cells, generally divides, and cells with 
2, 3, and 4 nuclei ore common (Text-figs 11—14) The chromatin contents be¬ 
come aggregated into small, n regular sired knots which rapidly disorganise. The 
/oogloea threads, at the same time, appear to disintegrate, and only small frag¬ 
ments of them may be evident Many of these traeheidal-like cortical cells have 
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no resting bacteria in them, for the active bacteria, as a rule, migrate into the 
living epidermal and sulnepidermal cells of the nodnle where they rest Until the 
tollowing season 


Ortgw of the Root-Nodule 

There is absolutely no doubt that the nodules are lateral roots, whose normal 
development has been arrested by bacterial infection Text-figure 15 shows the 
origin of the nodule opposite one of the protoxylem groups of the diarch mother 
root The connection of the central strand of tracheids of the nodule with the- 
protoxylem group is clearly shown Text-figures 3, 4, 5, show a longitudinal 
section of the mam root through young root origins, and it is apparent that the 
pencycle cells liecome menstematic and divide to form a small swelling beneath 
the endodermi* At first the swelling is composed of a mass of small menste- 
matie cells, with a large nucleus and granular cytoplasm, but, as the swelling 
develops, there are soon differentiated three distinct zones, namely, the plerome, 



Text-fig 17—A group of the “coccus form'* of the nodule bacteria showing thick 
wall and granular bodies (x 2000) 

Text-fig 18—A group of the "bacillus form* of the nodule bacteria showing 
peculiar structures at each end (x 2000) 

penblem, and deimatogen As the young root develops, a distinct protuberance 
appears on the surface of the main root, while the overlying cortical tissue of the 
latter becomes crushed by the growth of the young root through it A few of 
these lateral roots develop normally, but the great majority become infected by 
bacteria before they emerge from the cortex, and their normal growth is re¬ 
tarded, so that they develop as the more or less spherical root-nodules Rach 
mature nodnle possesses a diarch stele, as shown in Text-fig 16, clearly de¬ 
limited from the cortex by an endodermis, the outer cell-walls of which are 
strongly thickened Most of the endodermal cells contain a tannin deposit 

The bacteria, which are clearly seen to bo present when the living nodules 
are crushed out upon a slide, were isolated and pure cultures of them made 
The surface of the nodules was sterilised in a solution composed of 2 5 c c of 
concentrated hydrochloric acid, 1 gram of mercuric chloride, and 500 c c of dis¬ 
tilled water, for two minutes, and subsequently washed several times in distilled 
water The nodules were then crushed with sterile instruments upon a nutrient 
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agar medium in test tubes, so that the contents of the cortical cells were pressed 
upon the surface of the nutrient medium; the tubes were securely plugged in the 
usual manner, and incubated for several days at a temperature of 25.5°C. After 
48 hours, vigorous colonies of the bacteria were developed upon the nutrient sub¬ 
stratum These colonies increased in diameter from day to day, their surface was 
raised, translucent, shining and very mucilaginous 

Some of the bacteria were isolated upon a slide and stained in (X) gentian 
violet, Lugol’s iodine, and saframn, and (2) earbol fuchsia. The baetena are 
short rod-fonns, which may occur m iong chains or free. They stain deeply with 
the gentian violet, the stain is, however, almost entirely extracted with ethyl- 
alcohol (95%) and is untouched with amyl-alcohol* This reaction would suggest 
Pseudomonas radtctcola according to the investigations of HarriBon and Barlou 
(1906) 

The pure cultures upon nutrient agar, direct from the nodules, contained 
two kinds of individuals, namely an elliptical coccus-likc form (Text-fig* 17), and 
a typical rod-shaped form The former had a comparatively thick wall and con¬ 
tains one or two small granular, deeply staining bodies, it frequently occurred m 
short bead-like chains The latter was thm-walled and at each end had a small 
circular dense area This bacillus form frequently occurred in long chains al¬ 
though isolated individuals are not uncommon in cultures (Text-fig 18) 



Text-fig 19—A cortical cell of P» sptnulosa root showing an endophytic septate 
fungus (x 610) 

Text-fig 20—A cortical cell showing the hyphae bearing chains of thick-walled 
spores (x 610) 

Text-fig 21—Peculiar forms of nuclei in cortical cells of nodule some time after 
infection (x 900) 

There is no doubt m my mind that those two forms are phases of the same 
organism Firstly, each form has been demonstrated within the cortical cells of 
the nodule, the bacillus form preponderating in the young infected cells of the 
nodule, (he coccus form m the older cortical cells Secondly, when cultures wen 
made from the outer, and older cortical cells only, in most cases only the coccus 
phase was present, while cultures made from the central and inner cortical cells 
contained mainly the bacillus forms* Cultures made from the whole crushed 
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nodule at first oontamed the coccus form m abundance and later the bacillus 
forms. The organism in the nodule of Podocarpm sptnulosa and P data is 
polymorphic. 1 cannot definitely identify it as Pseudomonas raduneola 

The bacteria were next studied from the point of view of nitrogen fixation 
For this purpose the following nutrient solution was prepared —Cane Sugar 5 
grams, acid potassium phosphate 1 gram, Magnesium sulphate 5 gram, Calcium 
carbonate 5 gram, Distilled water 1000 cc Solution neutralised with Sodium- 
hydrate 

One hundred cubic centimetres of this solution were placed in four flasks of 
300 c.c. capacity, A, B, C, D, the flasks A, B, and C were sterilised in an auto¬ 
clave for 30 minutes at a temperature of 140°C. and a pressure of 2i atmos¬ 
pheres, neutralised with NaOH and cooled Each flask was then inoculated by 
transferring bacteria from the test-tube cultures by means of a platinum loop. 
The flask D was used as a control It was inoculated in the same manner as the 
flasks A, B and C, neutralised, then placed in the autoclave at 140° C. at 2} atmos¬ 
pheres pressure for 30 minutes and cooled. The four flasks wore then placed in 
an incubator at a temperature of 26 6°C In the course of a few days the solu¬ 
tion m A, B and C became quite cloudy, whilst that in D remained clear. The 
flasks were incubated for 21 days at 26 5° O and their contents wore then 
examined for nitrogen by the Kjeldabl method of analysis Tbo following re¬ 
sults were obtained — 

Nitrogen m culture solution 

A. .. . . 6 63 mg 

B. ... 7 02 „ 

C. 0,79 „ 

D * . . , trace only 

In the flasks A, B and C, a vigorous fixation of nitrogen took place, while 
in D a mere trace was found The obvious inference is that the increased nitrogen 
content of A, B and G was due to the living bactena introduced, fixing the free 
atmospheric nitrogen In the flask D, owing to the difference in the treatment, 
the bactena were killed No other conclusion can be drawn from the results of 
these experiments, than that the bactena of the nodules of Podocarpm sptnulosa 
ore capable of fixing free nitrogen. 

In some of tho nodules which I examined, true fungal byphae were present 
m some of the outer cells (Text-fig 19) These hyphae were identical in struc¬ 
ture with others which 1 observed in the cortex of the main root and forming a 
dose tangle around a considerable portion of the surface of the younger port of the 
root These hyphae are generally confined to the superficial cells of the nodule 
and mother-root, but they sometimes occur in the deeper cells of the cortex. They 
produce peculiar thick-walled, spore-lake bodies in some of the cortical cells (Text- 
fig. 20, sp) The spores arise in Bhort chains and are formed from the hyphae 
by their division and subsequent swelling. Each cell of the spore chain has a 
thick, brownish wall, and contains one nucleus, and oil drops. These hyphae are 
probably myeorhizal in function, lmng symbioticaily with the host root, and their 
relation to the root is rather of the ectotrophie nature than endotrophic 

Summary. 

1. The root-nodules of Podocarpm sptmdosa and Podocarpm data, like those 
of other species and genera of the Podocarpineae, are actively engaged in 
nitrogen fixation by virtue of the bacteria present in the cortical cells. 
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2 The nodules an modified Intend loots and anse irom the pencyde, thdr 
no nun I growth is uriested hy haetenal infection before they emerge from tile 
cortex of the main root 

"? The meristematic activity oi the cells ot the nodule origins is inhibited and 
thou subsequent mrreasc in size is due to the enlargement of the cells of 
the penblem 

A ltoot hairs are commonly present upon the nodules 

5 Bacteria enter the cortical cells of the nodule from the neighbouring cortical 
tells of the mam root and multiply lapidly, spreading from cell to cell by 
means of gelatinous “zoogloea-thrcadb” of variable width 

t> The zoogloeae coil m the Mcinity ot the nucleus, and are seldom branched. 
Tlu active bacteria an* m the form ot small rods, but the inactive "baeteroids” 
ujc larger and oval in sbape The latter are abundant in the outer cells of 
the cortex, and in the epidermis ot the nodule 

7 In infected cells the cytoplasm becomes disorganised towards the end of the 
functional period of the nodule, the nucleus fragments, and the chromatin be¬ 
comes coarsely granular As many as tour nuclei occur in some cells The 
walls of the older cortical cells become strengthened by loosely arranged bars 
oi thickening, giving them a tradleidal-like appearance The zoogloeae In 
such cells gradually disintegrate with the cytoplasm and nuclei 

8 All the outer cells of the cortex of the nodule become modified by thickening 
ot tneir walls, and the loss of then contents The same nodule generally 
sliows all conditions botween oelk with active bacteria, and tbe empty- 
looking water-cells 

9 The nodule may form within that of the previous season, and the outei cor¬ 
tical tissues therefore become crushed and distorted 

10 The baotena were isolated from the nodules and incubated on sterilised solid 
and liquid media They undoubtedly possess tbe capacity for the fixatiou of 
nitrogen 

11 The nodules and the cortex of the main root frequently contain fungal 
hyphae and peculiar sporo-hke bodies belonging to the fungus 

12 The surface ot the nodule and mam root is frequently invested with a loose 
tangle of fungal hyphae, some of which enter the root tissues 

H The bacteria of the nodules render the free nitrogen of the atmosphere avftA- 
ablo to the plants and therefore make the latter independent of othtr forties 
ol‘ nitrogen 

I desire to record my sincere thanks to Professor Lawson foi his helpfUl 

suggestions 
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Australian species of Sarcophagid files were first described in 1830 by 
Robineau Desvoidy, others were added by Macqu&rt in 1846 and 1850, Walker in 
1849, and Thomson in 1868 In more recent times, Skuse described a species in 
1891, and Taylor another in 1917 

Daring 1921-22, papers on Sarcophagid flies were published by Johnston and 
Tiegs, the specific differentiation being based upon genitalie characters and an 
attempt was made to attach to the more common species most of the thirteen 
names given by earlier authors Parker, in 1922, described two species as new 
but, as indicated below, both these had already been described by Johnston and 
Tiegs 

In preparing this revision it was our intention to establish a system whereby 
identifications could be made from female specimens and our study of the chaeto- 
taxy was undertaken mainly for this purpose, but it was soon found that a 
critical study of the genital parts had to be undertaken first so as to eliminate 
errors due to imperfections of previously studied material and to the misunder¬ 
standing of the limits of variation in the male We are convinced that the 
ebaetotaxy of the female conforms to that of the male m regard to certain 
features which may be used in specific determination, and in several eases, where 
this rule has not been applicable, it in possible that an error has been made by 
attaching wrong identification labels to material previously studied. 

This revision completes the first step towards establishing a satisfactory 
taxonomic treatment of Australian Sarcophagid files in so far as it revises the 
treatment of male genital parts, giving descriptions as well as drawings of out¬ 
standing features and adding a comparative study of the ebaetotaxy, that por¬ 
tion relating to the abdomen and femora not having been attempted before. 

The new names added to the Australian list include those of one new speeds, 
one previously jwrongly identified, for which a new name is proposed below, and 
also for one that previously was only recorded from Europe and North America, 
namely A. $*cunfera Yillen Eight names are placed as synonyms for the first 
time 
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The term “Australian/* as used in this paper, does not include localities such 
as Lord Howe Island, New Guinea and islands in its vicinity 

The first key for the determination of males is based entirely upon genital # 
characters The second key is based mainly on a selection from the ebaetotaxy 
and other characters that we consider sufficiently constant to warrant their use m 
this way The third key for the determination of the females is the first pub¬ 
lished attempt to isolate females, mainly on the ebaetotaxy, and can include, of 
course, only species of which the females are known Until more material is 
bred and the females determined m this manner, it is uncertain whether our key 
will ultimately be found reliable, though we believe it will prove to be so m 
most cases 

Acknowledgments —We are indebted to Dr C Anderson and Mr H A 
Longman, the Directors of the Australian and Queensland Museums respectively, 
and to Mr G F Hill, Entomologist of the Institute of Tropical Medicine, Towns¬ 
ville, for the loan of those types of S&rcophagid flies that are respectively under 
their charge, to Dr E W Ferguson, Mr G H Dutton and others for the loan 
of specimens in their collections* 

From Mr H R Parker we received a letter m which he informed us that 
his two species, described os new, were forestalled by Johnston and Tiegs, and 
suggested certain farther synonymy to which we have given due consideration 

Chaetotaxy 

(A) The bristles of the head (Text-fig 1) are classified as follows — 

Vertical Two pairs, inner and outer, situated in a line behind the ocolli, the 
inner pair always long and convergent, the outer pair always divergent, shorter 
and situated near the corner of the eyes and, in the male only, may be reduced 
in sise or even obsolete 

Frontal On each side of the frontal stripe, a row of bristles descends from 
below the ocelli to the base of the antennae, whence the rows usually diverge for 
a short distance 

Fronto-orbital. Below the outer vertical and above the frontal, near the eye- 
margm, there is a rechnate bristle On the female only there art 1 , besides this, 
two further bristles placed lower, these form a line of three bustles parallel to 
the eye-margin 

Vibrissa A pair of long, stout bristles situated near the oral margin and 
excessively long in comparison with the other bristles around them 

Facial * A senes of bnstles, small and often hair-hke, extending upwards 
from each vibrissa A second, or part of a second, row is present but only the 
number of bnqfos in the longer row is quoted herein 

Oral* A <ijpo of bristles passing from each vibrissa along the oral margin 
and often conammg with the hairs around them but sometimes not so easily 
detected. We have followed the policy of counting these bnstles only when they 
are black. 

Post-ocular* Immediately behind, and parallel to, the eyes there is a row of 
black bristles often referred to as post-orbital Sometimes the hairs behind this 
senes form one or two parallel rows of black bnstles, those extra rows being ap¬ 
parently constant when they occur on a species and forming one of the leading 
dues to the identity of females 

Post-eerheol: Two pairs of bnstles situated behind the verticals 
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(1) ) The terms used for the bristle* on the thorax are as lollops - 
Humeral Three bristles inserted on the humeral callus The unique 8 
bancroftt contains a fourth, but this character is paralleled by a bnatle-Iike hair 
occasionally seen m isolated cases on other species and, therefore, we do not con- 
sidei 8 bancroftt to be normal m this respect 

Po&t-hiimeral Two bristles situated on the area immediately adjacent to the 
humotnl cnllu* 



Text-fig 1 Diagram of the head 

Foe facial, F-o frontal orbital, Fr frontal, iV inner vertical, Oc ocellus 
on which the ocellar bristles occur, Or oral, oV, outer vertical, Po postocular, 
Pv postverticnl; Vtb vibrissa 

Text-fig 2 Diagram of the thorax 

Ac acrostiehal, Dc, dorsocentral, Hp hypopleural, Hum humeral; 
intra-alar, Mp mesopleural, Np t notopleural, Po. post-alar, Ph post-humeral, 
Pp propleural, Ps presutural, Ptp pteropleurol, S-a supra-alar; Scut, aeutellar; 
Sp atcrnopleural, ts transverse suture 


Notopleural. Fov bristles alternately short and long, situated immediately 
above the dorsopleural suture, between the humeral callus and the base of the 
wing 

Presutural A rather strong bristle situated immediately before the trans- 
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verse suture and above tbe notopleural bristles A little beyond this may be an¬ 
other smaller bristle, m a line with the intra-alars, but we prefer to consider this 
second bristle as one of tbe intra-alars rather than a second presutural 

8upra-aiar Immediately above the base of the wing are tour bristles, the 
fourth sometimes small or even minute, but invariably indicated 

Inlra-ular Two or more bristle* parallel to the supru-ahus, but lurthei liom 
the base of the wing, appear to be of some specific value A thud bustle is often 
present, and even a fourth may occur, but situated anteriorly to the transverse 
suture (see pie*utural> 

Post-alar Two bristles situated on the pnst-alai callus 

DorsoccfUral Reaching iiom just behind the head to the scutellum there ib 
a complete row of bristles, of which four at least arc situated between the* trans¬ 
verse sutuie nnd the scutellum m the genus Sarcophaga , and only throe m the 
genus Uehcdbia 

Acrostithal Between the two dorsoccntral rows, vestiges ot two turther rows 
may be traced These bristles, when present, just an tenor to the U answers© 
suture, aie termed presutural, nnd those just anterior to the scutellum are pre - 
seutellar The presence 01 absence of bristles in these particular positions is of 
considerable specific importance 

ScuUllar On the scutellum there aie four pairs of bristles in the male and 
three m the female 

Propleural Two bristles situated immediately above the antcnoi coxa. 

Mesopleural A row of five bristles along tbe ruesopleural suture 

SternopUural Three bristles arranged in a row (111) on the selente an¬ 
terior and adjacent to the intermediate coxa , Also between the anterior and 
intermediate legs a row similar m appearance to those on the anterior and inter¬ 
mediate coxa 

Pteropleural A group of about three bristles jurt below the wing 

Hypo pleural A vertical row of slender bristles just above the hind coxa 

(C) The bnstles on the abdomen are as follows — 

On the Hist segment there are discal bristles situated on each side, varying 
in number from one to about eight or more and not particularly constant on any 
one species, but a more or less useful character is to be found m the manner in 
which they are arranged They form one or two distinct rows, each composed of 
one or several bristles When they are considerably reduced m number, one row 
may be eliminated on a species that normallv has two rows, this reduction is 
seldom found on both sides of the insect, so that when a second row is not de¬ 
tected on one side it may be indicated on the otlier Besides these discal bristles 
there are from one to three submargtml bristles placed near them 

The second segment is gencrollv provided with from one to three lateral mb- 
marginals In S howensts (from Lord Howe Island) alone, of all species of 
Scereophaga known to us, there is also a median pair of submarginal brstlea 
strongly developed apd equivalent to those occurring on the third segment of this 
and all other sppeies of the genus The lateral submaiginals may be small or even 
obsolete on the female 

The third segment has a median pair of snlmmrgina! bristles, and from one 
to three laterals on each side. These median and lateral submarginals mav be 
joined by intermediate bristles, making up to six pairs of snbmargroals swmlar 
«n those on tbe fourth segment 
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The fourth segment has five, or moie usually six, pairs of submorginals on 
the dorsal side Except between the median pair, these alternate with marginal 
bristles that may be small and hair-like or may bo strongly developed, although 
not so stout as the submargmals These marginals continue ventrally, where 
they aia densely massed and often excessively long and slender, 

(D) The bustles on the legs are referred to as follows 

The femur is moio or less ova] m cross-section and that flattened surface 
that laces the head when the legs are at right angles to the body is called the 
anterior side The othei three sides are respectively dorsal, posterior and ventral 

The anterior femur is without bristles on the anterior side and has a row on 
each o£ the other three 

The inteimediate lemur normally has one anterior row, one posterior row 
which is restrnted to one, two or three subapical bristles, and two vcntial rows 
between which, when reflexed, the tibia lies 

The poslenor femur has bristles similar to those on the intei mediate femur 
with the addition of a dorsal row 

The bnstles on the female temoia are generally fewer in number within 
each low* than those on the male, otherwise the variations fjom the normal that 
occur in the male will usually bo found occurring in the female It should be 
noted that where a low on the male is represented by only one 01 two bristles, 
m the female it may Im? obsolete 

The relative lengths of pubescence, short hair and long lian are illustrated 
in Text-fig 4 > ' 1 ?5 

Method of pinning tpecimens and setting the male genitalia 

The method wc have adopted in sotting Sarcophagid fhes is to uso a small 
fine pin pa^ed through the thorax behind the transverse suture and well in front 
of the scutellum In this manner the acrostichal bristles remain undamaged and 
are readily perceptible if present The insect, if a female, is then “staged” 

The small pm referred to plays an important part when extracting the male 
genitalia. It allows the insect to be placed sideways with the genital segments 
lying close to the cork to which the insect is pinned A second pin is placed in 
the cork just above the tip of the abdomen bo as to give rigidity and then the 
genital organs are exposed bv inserting the point of another pm against the 
fonops and drawing them outwards With fresh material the perns will readily 
fall into position but with some rilnxed specimens a further pm will be necessary 
to keep the organ in place 

To bring about relaxation we dip the tip of the abdomen into distilled water 
heated pist below boiling point We find that although the wmgs may be slightly 
damaged, especially near the tip the insect retains its colour and form far more 
satisfactorily than is usually the ra*c with those relaxed slowly hv the more 
general methods The t'me taken to relax bv our method is usually half a 
minute but depends upon the age of the specimen, some very old ones taking 
quite a minute 

Method of examining and drawing the genital parts 

In examining the type specimens and drawing the genital parts, we have 
utilised a Leitr.-Greenough Stereoscopic Binocular Microscope with eye-pieces O-V, 
and objectives 25 and 48 mm The parts of the perns are so very small that it 
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us necessary to have a stereoscopic effect in order to understand them We have 
found it advantageous to examine the organ under higher powers m the direct 
sunlight, at the same time reflecting the rays with a concave nurroi on to the 
object thus illuminating the inside as well as the outside of the genital complex 



I-IV 1st to 4th segments, disc discal, am submarginal, m marginal 
The median pair of submarginnl bristles on the third segment have been 
accidentally omitted in the drawing 

Text-fig 4 Diagram of the posterior femur and tibia 
l h longhair, pub pubescence, s k short hair 

Tcxt^fig 5 Diagram of the wing 

The veins are named m rotation as follows —Cost the costa which, bordering 
the wing, reaches to near the apex, hm humeral, a small cross vein, Sc sub¬ 
costa, Ri first radial, Rs+a second and third radials united, R 4 + 5 . fourth and 
fifth radials united; Mi first median, M 2 second median; Ms and M* third and 
fourth median veins respectively, the basal portion is obsolete thus leaving these 
two remnants acting as a cross vein between the first median and the cubital 
vein, Cui first cubital which unites with M 4 at its apex, An anal, me median 
cell 


By this method we have been able to trace the actual outline of each part 
of the penis to its source and m a few cases we have augmented our studies by 
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nucroslides made from specimens other than the types The genital parts vert* 
di awn in outline by the aid oi a amici a lucida and the lines not \ isibie by this 
method were drawn in freehand 

In ordtr to show the lelativc shape of the various ports more than one new 
of the poms has been drawn In ea<h case 1 he usual lateral view is given and 
anothoi aspict such as the ventral m anterior bide supplements it A ventral 
mow, correctly given, would sometimes hide an important aspect of the oigar, so 
m such ai^es a dunwis* is made linm a more or Ics^ tilted position 

Forplanaiwn of terms user] when describing the male genitalia 

In sludving tho genital parts we have found a set of ehaiucteis that occur 
in the majority oJ species and are constant in outline and design within each 
species In the case ol the penis we have hod to select terms in ordei that these 
parts may be described 

lamps A pau ol appendages that protect the genital opening when the 
penis is withdrawn 

(lasptrs On each side of the penis there is a pair ol pointed and forwardly 
directed processes, the first of which is called the antrrior, the hinder the posterior 
dasper The anterior claspei is movable m a longitudinal, and the posterior in 
n lateral dilution 

First joint of the poms The basal joint 

Second joint of the penis The apical joint, which is very complex, contains 
tlie following parts — 

Anterior appendage Oiten laige and consisting of one, sumotlines two, pairs 
of flnngis that vary greatly m si/c and shape in the various species 

Lobe On each side of the main and enveloping portion of the penis is a 
flange that is often lobe-like and sometimes forms a conspicuous process 

Lateral process Situatul beyond the lobe is a pair ot forwardly directed pro¬ 
cesses, always conspuuous]> separated at the base and nevei contiguous 

Apical proetss An exteuhion oJ the apex if piesent, is refeired to by this 
term Jt may consist of an mipuned pioccsb or a pair of closely adjacent parte 
Extra practises may also be present, but aie not usual 

Jntmor process A term given to a process unnmg mternally trom just pos- 
tonoi to euch lobe, so^fni I his puicess has only been detected m S percqnna Desv, 
nnd 8 kappa ,T and T 

Filaments lletueen tlie anterior appendage and the mam enveloping portion 
of tho pems there may exist a further pair of appendages icferred to by this 
name They can be seen ausing from the base of the joint and are generally 
filamentous, although m one species, S seennfera Villen, they appear to be 
highly modified at the apex Filaments are not always observable and aa far as 
we have determined do not exist m species wheie they are not apparent 

Variation m the sice of species 

One of the commonest species of Sarcophagid flies around Brisbane is 8 
tryoni and of this we have bred over one hundred and fifty specimens, from at 
least ten females, during four months One captured female, a very large speci¬ 
men, produced a batch of flies, all of which were of a large sue, about 12 mm. 
m length Another, a small female, the identity of which was not known at the 
tune of capture, produced a batch of flies ranging from 6 mm to about 9 mm 
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These two batches, as far as we could tell, were bred under similar conditions and 
wore bred out withm a week of each other, consequently it seems possible that 
size may bo an hereditary character quite apart from food. We have other 
species, varying in size, but not quite reaching the extremes found in 8 tryont, 
nevertheless there is sufficient to show that dimensions are too unstable a charac¬ 
ter for specific determination 8 omega and 8 eta range from 7 to 12 mm in 
the various collections examined 

It*is significant to note that the chaetotaxy 'varied remarkably little m the 
smaller and larger batches of S tryont that were bied, and it agrees closely with 
that of captured specimens 

Genus Sabcophaua Meigen 

Definition — Uui arista is strongly plumose on the basal hall and bare 
thence to the apex Eyes bare Thorax with three distinct black stripes The 
second humeral bristle situated m a line with or above the prosutural At least 
four post-sutural dorsocontral bristles Abdomen tessellated with silvery and 
black tomentum. Wings without bristles on the vein Ki, and with & few at the 
base of R*-r The vein Mi, at half its length, bends sharply upwards whence, 
for a short distance, it proceeds at nght angles to the basal part, thence, diverg¬ 
ing, reaches the costa before the apex of the wing and near the apex ot the vein 
The venation is illustrated and explained m Text-fig 5 

Observations —The above definition will be sufficient to distinguish species ot 
the genus Sareophaga, as recognised by us, from other genera of Sarcopliagid 
flics known to us and also from the numerous flies which, although belonging to 
distinct groups, have a very striking lcsomblance to those Further characters 
have been given under the discussion on the chaetotaxy 

Under the above definition will come al«o many of the species that have 
l>een made the types of other geneia, thirty-nine of which were diagnosed in key 
form by Townsend in 1917 Wc have attempted to place our Australian species 
into groups in accordance with Townsend's key, but have found that, in such an 
attempt, species that, according to genitalia, must be considered closely allied, 
weie widely separated 

In more recent literature several genera have been proposed to contain 
groups of species that have closely allied genital characters and it is on this 
principle that ultimate success in re-grouping the Sarcopliagid flics will probably 
be attained 

Sareophaga alpha, S Beta, 8 beta and 8 howeww, to which also may be 
added (at least foi the time being) S tryont, 8 tmpatiens and even perhaps 8 
epetlon, form one group. All these have a well developed flange on the anterior 
olaaper which m the case of the first four becomes bifid All except the last- 
named have also a very strongly developed pair of forceps 

8 misera, 8 Jtohla and perhaps aurtfrontt, omega and eta will form a second 
group Each has a pair of well developed lateral processes which are bifid in 
the first two species. 

8 . bancrofti and 8 fergueoni will form vet another group, whilst the re¬ 
maining species have their genitalia too diverse in structure to permit of their 
being readily grouped in this manner 

A study of the nearest allies within these groups shows that an attempt to 
use chaetotaxy as a guide to affinities would be misleading 
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Key to the specie# of Australian flies of the genu* Sarcophaga based upon tkd 

male genital characters 

1. Genital segments red , s ecurtfera Villen 

Genital segments black 2 

2 Anterior clasper bifid or with a \ery wide flange 3 

Anterior dasper simple, or if a flange be present then it does 

not exceed the width of the clasper 9 

3 Anterior clasper bifid land with a knob anterior to it 4 

Anterior dasper not bifid and without a knob anterior to it 0 

4 Filaments present 5 

1 lUnuntd absent get a J & T 

5 Anterior dasper bifid nearly to its base alpha J & T 

Anterior dasper bifid for only half its length beta J & T 

6 Filaments piescnt 7 

Filaments absent tryom J & T 

7 Forceps large, seen laterally curved and with a conspicuous angle at two- 

thirds its length Apex of the anterior appendage with a conspicuous 
forwardly directed ‘'hook t tmpatiens Walk 

Forceps of moderate length and not angulated Anterior ap¬ 
pendage without a hook 8 

8 Anterior appendage and lobe very small Lateral and apical processes to¬ 

gether forming a complex tapering and forwardly directed termination to 
the ptms , , , emilon J & T 

Anterior appendage large and expanding Lobe produced to a pointed apex 
Latent process small and curved under a wide, lateral flange on the 


apual protesb 
Lateral process present 
Lateral process absent 


hardyx J & T 
10 
18 


10 A pair of knobs situated behind the lateral processes which are very 

complex omikron J 

Without su'h knobs 11 

11 Lateral process bifid towards the tip 12 

Lateral process simple 13 

12 Ant rior appendage composed of one pair of broad flanges rnisera Walk 

Anti nor appendage composed of two pairs of narrow flanges kohla , n sp 

13 With an apical process 14 

Without an apical process 16 

14 Apex of the anterior appendage produced into an extremely long process 

directed downwards eta .1 & T 

Anterior appendage without such a process 15 

15 Antenor appendage broad and mnih of its area consisting of a mass of 

minute spines peregrma R D 

Anterior appendage slender and scarcely discernible when the perns is seen 

laterally ♦ depressa RD 

16 Filaments present aunfrons Mncq 

Filaments absent 17 

17 Lateral process long, lobe long and pointed antenor clasper conspicuously 

longer than the posterior , omega J & T. 

Lateral process short, lobe inconspicuous, claspers of about equal length 

. . .. , froggatti Taylor 

18 Filaments present 19 

Filaments absent . * 20 


19 Apex of the forceps minutely bifid Antenor clasper with a small flange at 
the extreme apex The pair of antenor appendages slender and bbwed, 
almost meeting at the apex , . , synia } n np 
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20 

21 

22 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Apex of the forceps simple Anterior clasper much longer than the posterior 
and without a flange at the apex Anterior appendage widely expanding 
and broad . gamma J & T 

Apical process paired (le consisting of two contiguous pro. 

cesses) . 21 

Apical process not panxd fergusom J & T 

Anterior appendage doubled back, so that the apex is directed towards the 
base , bancroftt J & T 

Anterior appendage directed downwards m the usual manner 22 
Clappers of about equal length A pair of interior appendages protrude 
slightly beyond the apical appendages kappa J A T 

Anterior clasper longer than the posterior Without interior appendages 

httorahs J & T 


Alternative key to the male flies of the genus Samiphaga 


Genital segments red stcunfera Villeu 

Genital segments black 2 

With one row of bristles behind the eyes 3 

With tuo rows of bristles behind the eyes 10 

With three rows of bristles behind the eyes 19 

With long hair on the posterior tibiae 4 

Without long hair on the posterior tibiae 13 

With prescutellar acrostic hal bristles 5 

Without prescutellar acrostiehal bristles, with presutural acrostichals 

Iryom J & T 

With two rows of s.ntral bristles on posterior femur 6 

With one row of \entral bristles on posterior femur 1ft 

Long hair on posterior tibia abundant 7 

Long hair on posterior tibia scanty • seta J £ T 

With one row of disco-lateral bristles on first abdominal seg¬ 
ment 8 

With two rows of disco-latcral bristlts on first abdominal segim.nl 

impatunn Walk 

Species with golden ^ "llow tomentum on head 'ind thorax 9 

Species with siKcry-grcy tomentum on hetd md thorax hnuhji ,T & T 

Third joint of the antennae about throe times the length of the second 

alpha J & T 

Third joint of the antennae about twice the length of the second btta J & T 
The marginal bristles on the fourth abdomunl sec ment strongly developed 
almost as long as the submarginals 11 

The marginal bristles on the fourth abdominal stgment wtah or obsohte 

kappa J & T 

Third antennal joint about three tinws the Ln^lh o< the second 

. omikron J A T 

Third antennal jomt about twice the Lngth of the second 12 
Outer vertical bristles absent, or at most as long as the posi-oiuhis 

. omega J & T 

Outer vertical bristles twice the length of the pott-otulais gamma J & T 
With prescutellar acrostichals 14 

Without prescutellar acrostichals frogqatti Tavloi 

With presutural acrostichals , 15 

Without presutural acrostichals , nvsrra Walk 

With two extremely long bristles at about half the length of second ventral 
row on intermediate femur Ventral hairs on abdomen unusually long 

, deprt *sa R T) 


gamma J & T 

14 

frogqatti Tavlor 

15 

nnsera Walk 
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Bristles of setond \cntral iow on intermediate femur of about equal length 

* httorahe J & T 

10 With long hair on the posterior tibiae , 17 

Without long hair on the posterior tibiae * . 6a«cro/U J & T 

17 With two rows of ventral bristles on intermediate and pos¬ 
terior femora * 18 

With one row of \entral bristles on intermediate and posterior femora 

eta J & T 

IS Ventral hair of abdomen short and scanty kohla , n 8p 

Ventral hair of abdomen rather long and dense * ft rgusont J AT 

1ft With prescutcllar at rostichals, without long hairs on posterior 

tibiae 20 

Without pre9Lutellar acrostichals, with long hairs on posterior tibiae 

.. , epstlon J St T 

20 With one row of ventral bristles on intermediate and posterior 

femora 21 

With two rows of ventral bristles on intermediate and posterior femora 

auwfrons Macq 

21 With presutural acrostichals * synxa, n sp 

Without presutural acrostic hals . pereqnna R D 


Key to the female fixes of the genus Sarcophaga 


1 

2 

3 

4 


b 




ft 


Genital segments red * aecunfna 

Genital segments black or brown , 2 

With one row of postocular bnstles 3 

With two (or more) rows of post oculars 8 

With presutural atrosticlwil bnstles * 4 

Without prtsutural acrostichals, with golden yellow tomentum behind the 
eyes ♦ ,, , * miser a 

With proscutellar acrosti hals 6 

Without presi’utellar acrostic hals 7 

With one row' of disco-lateral bristles on the first abdominal segment 6 
With two rows of dis<o~laterals on first abdominal segment, with golden 


ytllow tomentum behind the eyes 
With golden yellow tomentum behind the c\ts 
With ulver grey tomentum behind the ejts 
With three postsutural mtra-alar bristlct. 

With two postsutural mtra-alars 


impatient?, kappa, omega * 
beta, depresaa, omtkron 
hardyt, Uttorahs 
. tryoni 0 

froggatti 


With presutural ac rostichals, with silver grey tomentum behind the eyes 


Without presutural acrnstuhals 

With golden yellow tomentum behind the e>es 

With siKvr-grey tomentum behind the eyes 


peregnna 

ft 

. atmfrons, 
eta. 


In choosing a set of characters whereby any female specimen ean bo relegated 
to its coirect species, we lmve been confronted with several difficulties The 
females of many species are not certainly known to us, and in only a few cases 
have wen sufficiently large number that have been correctly referred to their re* 
gpecti\e moles either by breeding or by having been taken in copula Moreover, 
there appear to bo several cases where the identification label has been trans¬ 
ferred on specimens previously studied, thus causing confusion in regard to the 
limits of variation within the species 

♦Since this key was prepared further specimens of S tryonx have been bred 
and many of them are without the third mtra-alar bristle 
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Of the twenty-two species recorded from Australia, the females of seven are 
unknown, seven are isolated w the above key, sad eight are further grouped into 
three groups not containing more than three species each. We believe a little 
modification of the scheme here outlined, when amplified by other characters that 
may be discovered by a critical survey of females, will ultimately lead to the 
compilation of a key that will permit the ready determination of the species from 
the female sex 


Sarcophaga alpha Johnston and Tiegs (Text-fig 6) 

Sarcophaga alpha, Johnston and Tiegs, Proc Hoy Soc. Queensland, xxxnt, 
1021, p 67, fig 21, Rec Austr Mus, xui, 1922, p 177 

Synonymy —The illustration given by Bottcber, when describing his S antt- 
ope (a species from Formosa and New Guinea), has much in common with S 
alpha and we consider it possible that the two may ultimately be found to belong 
to one species. The perns in Boucher's figure does not quite conform to our il¬ 
lustration although the essential cbaiactcrs are there. 

Description—<J Head Outer vertical bnstlos about twice the length of 
the post-oculars, twelve fronlals, two or three iacials, nine orals, one row of 
post-oculars 

Thorax Two intra-alar, one small pair of presutural, and two large 
pairs of prescutcllar acrostichals 

Abdomen On the first segment one row of two discal lateral bristles and 
one submarginal, an extra submargmal is developed on one side m the holot>pe 
On the second, one lateral submaigmal and an extra one oti one side in the holo- 
type On the third, one median pair and three lateial submorginals On the 
fourth segment six pans of sub marginals alternating with marginals 

Genitalia Forceps long and strongly curved The anterior clamper 
bifid almost to the base, and anterior to this there is a small knob, the posterior 
olasper is blonder than the anterior but about the same length Anterior ap¬ 
pendage rather broad and simple, apical process tapering, but moderately broad 
and rounded at the apex, filaments very long 

Legs The chaetotaxy conforms to the general type, long hair is abundant 
on all the femora and on posterior tibiae 

Hab - Queensland 

Observation s—The above description is taken from the holotype specimen m 
the Queensland Museum By slightly altering the position of the parts and al¬ 
lowing for the more forwardly placed filaments, an outline of the genitalia very 
similar to that given by Bottcher from his S anUope can be seen on the holo¬ 
type of 8 alpha. 

Sarcophaga beta Johnston and Tiegs (TexNflg 7) 

Sarcophaga seta, Johnston and Tiegs, Proc Roy Soc Queensland, xxxni, 
1921, p 76, fig 20; Also xxauv, 1922, p 183, Rec Austr Mus, xm , 1922, p 180 

Description—if Head Outer vertical bristles inconspicuous, as long as 
the post-oculars; thirteen frentals, eight or more facials; about five orals, one 
tow of post-oculars 

Thorax Two intra-alar bristles; presutural and prescutcllar acrostichals 
present 
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Abdomen On the first segment a row of two discal lateral bristles and 
one submarginal On tho second, one lateral subinarginal On the third, one 
median pair and two lateral submargmals On the fourth segment the bristles 
conform to those on &* alpha, but this cannot be detected on the holotype as the 
segment is broken. 



T*)xt-lijr tt %artof>fuu>a alpha J & T 
Toxt-fig 7 Sarcophaga seta J & T 
Toxt-flg 8 Sarcopha^ a beta J A T 


The following letters occurring in the above and all subsequent lllustiatious 
indicate tho names of the various parts.— 

A Forceps or the apical part of them seen posteriorly, B The same, lateral 
view, 0 Gaspers, D Another aspect of one or both the clampers, E Second 
joint of the penis seen laterally, F. The same, ventral view, G The same, or its 
apex seen posteriorly, H The same, seen anteriorly, 1 Second joint of the 
penis, or part of it diawn from another specimen belonging to the saxno specie** 
Gaspers ac an tenor clasper, pc posterior clasper, k knob 
Perns o.a anterior appendage, a p apical process, fil filaments, t p interior 
process; k knob, l lobe, Ip lateral process 




BY T HARVEY JOHNSTON AND 0. H HARDY 


107 


Genitalia Forceps and clampers identical with those of & alpha An* 
tenor appendage enfolded by the remainder of the Hecond joint of the penis 
which has a pair of slendei apical processes, filaments absent 

Legs. The chaetotaxy conforms to the general type*but the second ventral 
row on the posterior femur is weak The femora are scantily clothed with long 
hair, the majonty being found on the anterior femur, hairs on the postenor 
tibiae are also scanty 
Hah —Queensland 

Observations —The above description is based upon the holotype specimen 
in the Queensland Museum In order to test the structure of the penis we re¬ 
laxed a para type specimen and could find no sign of the filaments At the some 
time we found that, when relaxed, the posterior clamper was movable in a lateral 
direction and the anterior clamper was hinged to move backwards, so that the 
three apices of the claspers were brought into one line, in which position they 
were allowed to dry on one side The position was secured again on a fresh 
specimen and with remarkable ease, the two drapers falling into place os readily 
as they had done in the relaxed specimen 

Sahoophaoa beta Johnston and Tiegs. (Text-fig 8 ) 

Sarcophaga beta, Johnston and Tiegs, Proc Roy Soc Queensland, xxxm, 
1921, p 58, fig 6, Bee Austr Mus, xm, 1922, p 177—£ delta, Johnston and 
Tiegs, tbtdefn, xxxm, 1921, p 62, fig 13 

Synonymy —Sarcophaga delta was described from a single male and the penis 
is doubled back, somewhat distorting the parts, but we have given this a more 
critical examination, as the other parts of the genitalia were found to be identical 
with those of S beta As the parts of the penis are essentially the same m the 
holotypes of these two species we cousider that they cannot be maintained as 
separate species 

Description-S Head Outei verticals about as tong at* the post-oculais, 
on the holotype of S beta there are nine fiontals on one side and twelve on the 
other, and on S delta ten on each side, facias seven or eight, orals seven, and 
on S delta tins iow is doubled, that is, there ore two rows of about seven each, 
one row of post-oculars 

Thorax lntra-alai bristles two ( S beta) or three ( S delta) Owing to 
damage, on the thorax only presculellur acrostichals are discernible on the holo¬ 
types, but presutmal acrostichals are also present on other specimens 

Abdomen On the first segment ono row of four ( S beta) oi five ( S 
delta) diseal laterals, and one submargmal On the second, two lateral sub* 
marginals On the third, one median pair and two lateral submargmals On the 
fourth segment five pairs of submarginals 

Genitalia* The forceps, claspers and the knob are not very different 
from those on S . alpha, but the anterior closper is bifid for only half its length 
The anterior appendage contains a very delicate fringe that is not easily detected, 
owing to the lack of chitmisation on the fringed parts, apical process rather 
broad; filaments very long These genital parts are very similar to those of S 
hoteenm Johnston and Hardy, from which they differ only in the apex of the 
second joint of the penis 

Legs The ehaetotaxy conforms to the general type, but with the addition 
of two subapical bristles representing a second dorsal row on the posterior femur 
Long hair occurs on all femora and on postenor tibiae. 



106 


A I’M KALIAN MPThRA IlKliOlU.JNO TO IfCf (HNUS HAttOoPJlAO^ 


V The ohactolaxy of the female corresponds icmarkably well after allow* 
anco ib made for sexual differences There are twelve frontal bristles on each 
side 

liab — Queensland 

Observations —The above description is taken from the holotype specimens 
of S beta and 8 delta, and the allotype of 8 beta, all ot which are in ike 
Queensland Museum A further series of specimens has been examined by as 
including eight inales, the variations in cliaetotaxy cover those of the two holo- 
types, but we have not been able to detert within the series corresponding dif¬ 
ferences in the male genitalia 

The species alpha, seta, howensut and beta have wauy genital characters w 
common, the bifid anterior clasper with the eunoua knob anterior to it, the long 
forcepb conspicuous!) bent at two-thirds their length, the small lobe, and the 
absence of the lateral process do not exhaust the points of similarity The for¬ 
ceps are raised upon a tubercle that is very prominent in comparison with the 
corresponding structure on other species This combination of characters ap¬ 
pears to point to very dose affinities and it is significant to note that one species* 
S howemxs, has the abnormal character of a pair of median submargmal bristles 
on the second abdominal segment, which indicates that outstanding characters u* 
cliaetotaxy cannot be used advantageously to form natural groups within the 
genus Sareophagu 

Saboophaoa trioni Johnston and Ticgs {Text-fig 9) 

Sarcoplmga tryom , Johnston and Tiegs, Froc Roy Soc Queensland, xxxin., 
1921, p 64, figs 9-10, llee Austr Mus, xm, 1922, p 17b —S queenslandae , 
Parker, Canadian Entom, hv, 1922, p 6, figs 1-2 

Synonymy — Mr R R Parker informs us that bis species S queenslandae 
is tiie same as 8 tryom 

iJesenpiton— J Head Outer verticals slightly longer than post-oculars, 
twelve fTontals on one side, thirteen on the other, one strong and several small 
facials, about seven oials, one rotf of post-oculars 

Thorax Two inita-alaru on one Mile, thiee on the otlioi, and a further 
one placed anteriorly to the sutuie is also piesont Only the presuturul acros- 
tuliuls prisent 

Abdomen On the first segment one row of tour or moie diseal lateral 
bristles and one subnmrginnl On the second, one lateral submarginal On the 
third, one median pan and two lateral submarginals On the fourth segment six 
pairs of hubmaiginals 

Genitalia Forceps long Anterior clasper with a very broad flange 
Anterior appendage formed of two parts, tbe lower of which contains a small 
but distinct process on the ventral edge, lobe pointed; lateral process barely in¬ 
dicated by a small pointed pi ejection just above the lobe, a pair of apical pro¬ 
cesses, each containing three pointed projections 

Legs The chaetotaxy conforms to the general type, but tbe second ventral 
row on the posterior femur is represented by throe or four subapical bristles 
only Long hair occurs Bcantily on the anterior and posterior femora and abun¬ 
dantly on the posterior tibiae 

$ The cliaetotaxy of tbe female corresponds well with that of the male* 
after allowance is made for sexual differences; the submargmal lateral bristle cm 
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the first abdominal segment is missing and the second ventral row on the pos¬ 
terior femur is well indicated. 

Bob —Queensland 

Observations —On re-examining the material m the Queensland Museum we 
discovered that the holotype label had been attached to a female specimen, so 
we have transferred this to tho specimen from which the “figure 9” oi the 
original drawings was made The above description is taken from this newly 
selected holotype and the allotype, both of which are in the Queensland Museum. 
Over two hundred specimens have been examined by us, and it appears that the 




absence of prescutellar bristles, together with one row of post-oculars and three 
post-sutural mtra-alar bristles are characters ample for the determination of this 
Species from either sex. 

Sakoophaga im pattens Walker (Text-fig 10 ) 

4 Sarcophaga mpattens, Walker, List Dipt Bnt Mus, iv, 1849, p 828; 
Johnston and Tiegs, Proc Boy. 8oc Queensland, xxxm, 1921, p 62, figs 18-19, 
Also xxxiv, 1922, p 182, Bee. Austr Mus, xiii, 1922, p 176 
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Status --A female Hpeenneu wan compared by Major E E. Austen with the 
holotype female in tLie British Museum Bred specimens were determined as 
belonging to the some speues as that compared with the type and the male was 
described for tho firt*L time by Johnston and Tiegs in 1922 

It ib significant to note that where, in the compared female, there is only 
one row of disco-lateral bristles on the first abdominal segment, in that of the 
described male and in both sexes of other bred specimens there aie two rows 
Those bustles are vory well developed, so it excludes the possibility of the second 
row being reduced on the compared specimen It seems possible that the com¬ 
pared Finnic belongs to the species known to us as S alpha , but a further study 
of females, including that of Walker’s type specimen, is necessary before any 
finuhty can be reached concerning the true identity of Wnlkei’s species 

Description- cf Head Outei verticals slightly longer than post-oculazs, 
frontaN twelve on one side, thirteen on the other, facials two, beyond which there 
is a line ot about ten hairs, lour oials, one row of post-oculars 

Thorax Two mtra-alars and a tlmd anterior to the turns ver«e suture, 
presuturnl and prescutellar acrosfichuls piesent 

Abdomen On the first segment two rows of five or siv discal laterals, 
and one strong and one weak subm&iginal On the second, one strong and one 
weak lateral submarginal On tho thud, one median pair and three lateral sub¬ 
marginals On the fourth segment six pairs of subraaigmuis 

(icnitalin. Foiceps long Antenoi clamper with a broad flange, both 
claspeis of about equal length The apex of the anterior appendage with a con- 
spiruous, iorwardly dnccted, hook-like process that is characteristic of the species, 
the apical process paired, tlie lobe is very distinct, filaments present, projecting 
just beyond the apex 

Legs The clmctotoxy conforms to the general type, but with the addition 
of a second dorsal row represented by two adjacent bristles at about two-thirds 
the length on the posterior lemur, and the second ventral row consists of weak 
bristles Long hair occuis on all femora and on postcnoi tibiae 

V Eleven fiontals on one side, twelve on the othor, one long stout facial 
and about five further small ones, one or two stout orals and three or four hair- 
like ones A single row of four or five strongly developed disco-laterals In 
other respects the chaetotaxy conforms to that ot the male 
IIah --Queensland, New South Wales, Tasmania 

Observations —The abo\e description is taken from the allotype male and 
from tbt female that was compared by Major Austen with the holotype female 
in the British Museum As pointed out above, these very probably represent two 
species, and it is impossible at present to determine which, if either, belongs to 
the ttue i S impatuns of Walker 

The female of S mpatiens that was described by Johnston and Tiegs has 
charaeters corresponding to the allotype male and in our key to females we have 
ignored the characters of Major Austen's compared female, we leave tho true 
identity oi the species for further consideration If the characters of the com¬ 
pared specimen were taken into account, then the female would come into the 
beta-otmkron group of the key 

Sauoophaoa kpsiuon Johnston and Tiegs (Text-fig 11 ) 

Sarcophaga epsilon, Johnston and Tiegs, Rec Austr Mus, xin, 1922, p. 180, 
fig 1 
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Description — c? H e a d Outer vertical bristles slightly longer than the 
post-oculars, twelve frontals, two strong and four short facials, eleven orals, 
beyond which there is a line of bnstle-hke hairs, three rows of post-oculars 

Thorax Two mtra-alai bristles, acrosliehals absent (the thorax is badly 
denuded on the holotype but two other specimens examined show that the aeros- 
tichals arc absent, or, if present, not discernible from the hair, which is rather 
long and plentiful on this species) 

Abdomen On the first segment one row ol five discal lateral bristles 
and thiee submargmals On the second, two lateral submargmnls On the third, 
one median pair and three lateral submargmals On the fourth segment six pairs 
of submargmals 

Genitalia Forceps slightly curved Anterior clasp rr with a well deve¬ 
loped flange, the two claspers of about the same length Anterior appendage 
very small and simple, lobe inlcnorlv defined, lateral process probably repre¬ 
sented by a pan of appendages that lie dose to the equally long apical process, 
filaments long 

Legs The ebaetotaxy differs from the general type by the absence of the 
second ventral row on the p os ten or femur Long hairs occur seantily on the 
anterior femur and posterior tibiae 

Bah —Queensland New South Wales 2 d c? t Collaroy, Sept, 1921 

Observation* —The description is taken from the holotvpe male in the Aus¬ 
tralian Museum 

Sarcophaga hardyi Johnston and Tiegs (Text-fig 12 ) 

Sarcophaga hardyi, Johnston and Tiegs, liee Austr Mus, xm, 1922, p 180, 
Pi xxxv, fig 5 

Description — c? Head Outer verticals about the length of the post¬ 
oculars, frontals eleven on one side, twelve on the other, two rows of about 
seven facials, five orals, one row of post-oculars 

Thorax Three mtra-alai bristles and a fourth placed presuturallj, pro 
sutural and prescutellar acrostichals strong 

Abdomen On the first segment one row of three discal lateral bristles 
and one stibtnarginal On the second, one lateral submargmal On the third, one 
median pair and one lateral submarginal On the fourth segment, five pairs of 
submarginals alternating with marginals 

Genitalia Forceps rather short Anterior clasper longer than posterior 
and with a short but broad flange near the base Second joint of the penis com¬ 
posed mostly of thin, uniformly platinised plates, anterior appendage broad and 
large, containing an anterior transparent process that is difficult to detect and 
terminating in a row of spines, lobe produced into a rather long triangular pro¬ 
cess, lateral process curved under a broad fionge situated on the apical process, 
apical process, besides containing a pair of these flan gen, is bifid at the tip, fila¬ 
ments present 

Legs The ebaetotaxy conforms to the general type but the second ventral 
row on the posterior femur is weak Long hair occurs on all femora and on 
poBtonor tibiae. 

? The ehaetotaxy of the female corresponds remarkably well with that of 
the male, there are ten frontal bristles. 

Hah.—Tasmania New South Wales Kosciusko, two males taken by Di E 
W Ferguson, December, 1921, 
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Observations —The description is taken fiom the holotype and the allotype 
in the Australian Museum 

Sanoopiiaga misera "Walker (Text-fig 13 ) 

&arcophagu misera , Walker, last Dipt Bnt Mur, iv,, 1819, p 349, Johnston 
and Tiegs, Proi llov Soe Queensland, xxxui, 1921, p t>7, hg 22, Rec Austr 
Mus , xm , 1922, p 178 

jJfiaius — Walkei's type is a female m tbc British Museum Major Austen 
detei mined liv companion with the type, two female specimens which are un¬ 
doubtedly uicntuul with those determined later and described by Johnston and 
Tiegs undei Walker’s name 



Text-flg 12 Sarcophaga hardy* J A T 
Text-fig 18 Sarrophaga misera Walker 
Text-fig 14 Sarcophaga kohla , n Bp 


Description — <f Head Outer vertical bristles scarcely as bog as the 
post-oculars; eleven frontals; four facials, about fourteen orals, one row of 
post-oculars* 
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Thorax. Three mtra-alar bristle* and a fourth piaeed prantumliy, oul> 
pmeuteUar aerostichols present 

Abdomen On the first segment, two diseal lateral bristles on one side 
and two rows of three each on the other, one submarguial lateral On the 
second, one lateral submargmai On the thud, one median pair and three lateral 
submarguials On the iouith segment, six pairs of submaigmals 

Genitalia Forceps short, simple and slightly curved. The claspem ol 
equal length. Anterior appendage large, broad, lobe pointed at apex, the lateral 
process long and bifid towards the tip, apical process very small and unpaired, 
filaments present 

Legs The ahaetotaxy differs from the general type by the absence of the 
second ventral row on the posterior femur Long hair on intermediate and pos¬ 
terior femur only 

?. The ehaetotaxy corresponds rather well with that of the male, there are 
nine frontal bnstles 

Hab —Queensland, New South Wales, Victoria, South Australia and Lord 
Howe Liland 

Observations —The above description is taken from the allotype male and 
the larger of the female specimens that were compared with the holotype female 
m the British Museum by Austen We have examined about eighty specimens, 
the majority of which have been recently bred by us 

Saroophaga kohla, n.sp (Text-fig 14) 

Sarcophaga muwra var dux, Johnston and Twigs, Proe Hoy Soc Queens¬ 
land, xxxrn., 1921, p 70, fig. 23; Bee Austr. Mus., xui, 1922, p 178 

Synonymy —in a note to Dr E W Ferguson, Mr K R Parker referred to 
his S subiuberosa as being synonymous with S dux Thomson and consequently 
Johnston and Trngs published this information 

S mtsera var dux, however, oannot be accepted as identical with S sub- 
tub erosa Paiker or S dux Thomson, as there are too many genital and other 
differences between them and, on this account, we describe the species under a 
new name 

Description —cf Head Outer verticals scarcely longer than the post- 
oculars, frontals ten on one side, eleven on the other, about four tacials, twelve 
orals, two rows of post-oculars. 

Thorax. Three intra-alar bristles and a fourth placed presuturally, pre- 
ssateUar acrosticbals only present 

Abdomen On the first segment, two rows of strong diacal lateral bristles 
and one submarginaL On the second, one lateral submargmai On the third, one 
median pair and two lateral submargmals On the fourth segment, six pairs of 
auhmargmals 

Genitalia. Forceps and clampers similar to those on S mtsera. The 
anterior appendage divided into two pairs of more or less equally long and 
narrow parts, lobe conspicuously more prominent than w S. mtsera ; and the 
bifid lateral process is more slender than the corresponding part on that species; 
also the apical process is longer mid more pouted 

Legs. The ebaetetoxy conforms to the general 4ype. # Long hair occurs 
abondanUy an ell femora and on posterior tibiae. 

Hah—Queensland; New South Woles. 
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Observations —Described from one of the original specimens referred to by 
Johnston and Tiegs as 8 misera vur dux, and now deposited as holotype in the 
Australian Museum, Sydney 

We ha\e examined the female specimen from Honolulu, together with a male 
trom the same locality that is evidently conspeciflc with it, these agree far better 
with S misera, although showing characters in chaetotaxy which, if constant, 
would easily separate the Australian S misera from the Honolulu specimens of 
8 dux This pair from Honolulu has the second row of black post-ocular bustles 
small and considerably thinned out, every alternate one or two bristles being 
obsolete Also the penis blows a form approaching S misera m the shorter 
apical process and the structure of the anterior appendage, the latter approximat¬ 
ing that drawn by Parker to illustrate his 8 subtuberosa 

We have examined five specimens of 8 kohla, one of which is in the Queens¬ 
land Museum and two are m Dr Ferguson’s collection 

Sarcophaga securupeba Villeneuve. (Text-fig 15 ) 

Sarcophaga securtfera, Villeneuvc, Mitt Zool. Mus Berlin, iv, p 123, fig, 
Bottcher, Deut Ent Zeitsch, 1913, pp 15, 370, fig 41, Aldrich, Sarcophaga and 
allies, 1916, p. 202, fig 95 

Description —Head Outer verticals strong, at least twice the length 
of the post-oculars, frontals from seven to twelve, facials about seven, orals 
about twelve, one row ot post-oculars 

Thorax Two mtra-olars, acrosticlials absent (in male only) 

Abdomen On the first segment, one row of discal laterals and one sub¬ 
marginal On the second, one lateral submarginal On the third, one median 
pair and two lateral submarginals On the fourth segment, five or six pairs of 
submarginals 

Genitalia. Genital segments red Forceps rather broad Claspers 
simple, slender, the anterior longer than the posterior Anterior appendage 
small, simple, lobe rather sinuous and pointed, lateral process long and ter¬ 
minating in a small flat semicircular disc, filaments rather complex at the apex, 
their true nature not having been detected. 

Legs The chaetotaxy appears to conform to the general type. Long hair 
occurs on the anterior lemur and on the posterior femur and tibia. 

2 Contrary to the usual rule, this species has several characters on the 
lemale that disagree with those on the male The prescutellar acrosticlials are 
strong and there are two strongly developed rows of discal lateral bristles on the 
first abdominal segment The genital segments of the female are red like those 
of the male, a character that will readily separate the species from all others 
described m this paper 

Hab —Originally described from the Canary Islands, this speexes has a wide 
range covering Europe, North America and now the new record from Australia. 
Twelve specimens before us were bred by Dr E W. Ferguson from a female 
captured in Sydney duung April, 1922, the flies emerging dunng September and 
October of the same year 

Observations —The dates supplied by Dr Ferguson show that the species 
winters m the pupal stage between twenty-two and twenty-six weeks, whereas 
all other species so far bred by us have remained only twelve or thirteen weeks 
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maximum as a pupa, the one exception being au isolated female that persisted in 
the pupal condition for a bttle under twenty weeks 

This long wintering period, the fact that the locality Sydney is a port in 
direct shipping communication with the United States of America, the abundance 
with which the fly occurs in North America in association with markets and 
fmch-like places, as well as the fact that it is the only species yet recorded from 



Text-flic l f> Sarcophaga sccuri/era Villeneuve 
Text-tig 10 Sarcophaga aurt/rotis Macquart 
Text-fig 17 Sarcophaga omega J & T 


Australia with red genital segments, all point to this species as having been 
introduced into Australia. 

Sarcophaga aubifronr Macquart (Text-fig 16 ) 

Sarcophaga aurtfrona, Macquart, Dipt Exot suppl 1, 1846, p. 191— S* 
aurtfera, Brauer and Bergenstamm, Denkschr Akad Wiss Wien, Ivin, 1891 
(nomen nudum) —S aurtfrona, Brauer, Denk Akad Wiss Wien, Math* Nat 
Cl, evil, 1898, p 21, Johnston and Tiegs, Proc Roy Soc Queensland, xxxiu, 
1921, p. 71, fig 4, Also xxxiv, 1922, p 183, Rec* Austr. Mas, xm, 1922, p 
178 — S. sigma, Johnston and Tiegs, Proc Roy Soe. Queensland, xxxiu, 1921, p 
84, Rec. Austr Mus., xm, 1922, p 180 

Synonymy —The name Sarcophaga aurtfrona has been applied to quite a 
number of distinct species by various Australian economic entomologists In 
1921, Johnston and Tiegs determined the identity of a female specimen identified 
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as Mocquart’s species by Coqmllet A critical re-examination of the genitalia of 
S sigma has convinced us that this species belongs to 8 aunfrons as identified 
by Johnston and Tiegs and therefore this second name is placed aa a synonym. 
The genital character referred to under 8 stgma as “laterally there la a curious 
tube-hke structure of a pale brown colour” is a misinterpretation due to ehitrni- 
aatiou giving the appearance of a tube. 

( Description —cf Head Outer vertical bristles a little longer than the 
post-oculars, frontal s, nine and eleven respectively on the two sides of the holo- 
type 8 stgma, seven and eight on the specimen described as S aunfrons ; facials 
three or four, orals eleven, three rows of post-oculars 

Thorax Three mtra-alar bristles and a fourth placed presuturally, weak 
prescutellar acrostiehals only. 

Abdomen On the first segment, one row of three or four diseal lateral 
bristles and one submaxginal On the second, one lateral submargmal On the 
third, one median pair and three lateral submargmals On the fourth segment, 
five pairs of submargmals 

Genitalia. Forceps short Anterior and posterior clampers about equal 
in length Anterior process bioad and widely expanding, lobe termed into a long 
process, lateral process very long and slender, apex not, or scarcely, forming ft 
definite process t 

Legs The chaetotax> conforms to the general type Long hair occurs 
scantily on the intermediate, and abundantly on the posterior, femora. 

9. The chaetotaxy of the female corresponds rather well with that of the 
male There are eight facials on the holotype of S. stgma and nine on the 
specimen described as 8 aunfrons, which specimen has the facials and orals re¬ 
duced in number 

Hah —Queensland, New South Wales, South Australia. 

Observations —The above description was taken from the holotype and allo¬ 
type of 8 stgma, and from male and female specimens described by Johnston 
and Tiegs as 8 aunfrons , all these are m the Queensland Museum The genitalia 
were drawn from a further specimen marked as being that from which the original 
drawing was taken to figure S aunfrons and which is also m the Queensland 
Museum , 

Sarcophaga omega Johnston and Tiegs (Text-dig 17 ) 

Sarcophaga froggatti, Johnston and Tiegs, Proe, Roy, Soc. Queensland* 
xxxui, 1921, p 73, fig 12; Also xxxiv, 1922, p 183; Bee. Austr Hue* xm* 
1922, p 179, (nec, Taylor )—8 (Parasarcophaga) omega, Johnston and Tioga, 
Proc Roy Soc Queensland, xxxui, 1921, p 86, figs 25, 26 

Synonymy-—As pointed out below under Sarcophaga froggatti Taylor, that 
species conforms to 8 theta Johnston and Tiegs S . froggatti Johnston end 
Tiegs was based upon a specimen that had been compared by Mr. G Hill with 
the type material in the Tropics! Institute, Townsville, but without comparing the 
male genitalia 

8 froggatti Johnston and Tiegs has its genitalia identical with those of & 
omega, the excrescences cm the head of which are due to a persistence of thr 
ptilumm that is unusually even on each side in tins case, but paralleled by ftbftUft* 
oases amongst other Muscoidean dies captured by ns. 

Aldrich determined a specimen of this fly as 5 Jbnabi Parker, but Parkcrb 
drawing of the genitaha of that epeeaes difers from the one me gm here in 



BY T. HARVBY JOHNSTON AND G H. HARDY 


117 


several respects and therefore it seems advisable to await further particulars lie- 
fore accepting Aldrich’s determination which, if correct, would necessitate re¬ 
verting to Parker’s name 

Description. —c? Head Outer verticals apparently absent, mne frontals 
on one side, ten on the other, three or four minute facials, about twelve orals, 
one row of post-oculars 

Thorax Two mtra-alars, presutural and prescutellar aerostiehals present 

Abdomen On the first segment, two rows of four ducal lateral bristles 
and three submarginals On the second, two lateral submargmals. On the third, 
sue (or seven) pairs of submarginals, on the fourth segment, six pairs of sub- 
marginals alternating with marginals 

Genitalia. Forceps short Clampers simple, anterior much longer than 
the posterior Anterior appendix complex, lobe long, directed inwards; lateral 
process long, apical process and filaments absent 

Legs The ohaetotaxy differs from the general type by having the second 
ventral row on the posterior femur reduced to hair* Long hair occurs on all 
the femora and on posterior tibiae 

Hab —Queensland 

Observations — 1 The description is taken from the holotype of S omega in 
the Queensland Museum All the specimens grouped under the name 8 frog- 
gath m the collections examined were captured and not bred, so on this account 
there arc none amongst those revised that can indisputably he placed as the 
female of this species 

Saroophaga bta Johnston and Tiegs (Text-fig 18) 

Sareaphaga eta, Johnston and Tiegs, Proc Roy Sot Queensland, joutm, 
1921, p 65, fig 14, Also xxxiv, 1922, p J83; Rec Austr Mus, xiu, 1922, p 
178 

Description—<S Head Outer verticals about as long or slightly longer 
than the post-oculars, eight frontals on one side, nine on the other, two stout 
facials and a line of further hoir-hke ones, about tuelve orals, two rows of post- 
oculars 

Thorax. Three mtra-alars, only prescutellar aerostiehals present. 

Abdomen On the first segment, two rows of two discal lateral bristles 
and three submarginal On the second, two lateral submargmals On the third, 
one median pair and three lateral submarginals On the fourth segment, four 
purs of submargmals. 

Genitalia. Forceps rather long and Blender, seen from the rear they 
curve outwards Anterior clasper slightly longer than the posterior Anterior 
appendage produced downward into a long process, lobe long and pointed, lateral 
process long and rather thm; apical process small, unpaired, filaments long. 

Legs The ebaetotaxy differs from the general type by having the second 
ventral row on the intermediate and posterior femora reduced to burs. Long 
burs occur on. all femora and on posterior tibiae 

9. Four or five orals and only one row of post-oculars Three mtra-alars 
on one side, two on the other, but on each side there is a further one placed pre- 
sutnrally The second ventral rows on the intermediate and posterior femora are 
represented by a few bristles 

H oh —Queensland 
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Observations —Oar description is taken from the holotype and allotype 
specimens in the Queensland Museum and it will be noted that the female dis¬ 
agrees with the male m several respects 

In the original description this species ia stated to be described from speci¬ 
mens bred from fish, but the allotype bears a label containing “fr bad meat; 
Bnsb 10/20 n 

Other females examined by us, including some recently bred, have the second 
row of post-oculars present, and even a third row, indicated on most male*, is 
sometimes definitely indicated on the female, nevertheless, the two rows of disco- 
laterals on the first abdominal segment appear to be a constant feature on the 
female, whilst the male invariably has but one In the key we have taken ac¬ 
count of our bred spearaens in preference to the characters of the allotype, which 
specimen we consider has been erroneously labelled 

Sakcobuaga frougatti Taylor (Text-fig 19 ) 

Sanophaga froggattt, Taylor, Bull Knt Res, vn, 1917, p 2t>5, Parkei, 
Canadian Ent, liv, 1922, p 8, fig 4 (Ncc Johnston and Tiegs, 1921-2, which = 
omega)—S theta } Johnston and Tiegs, Proc Roy Soc Queensland, xxxiu, 1922, 
p 7 j, fig 5, Rec Au^ti Mus, xiu, 1922, p 179 

Synonymy —Since the publication of the deacnptiou of to froggattt by 
Johnston and Tiegs, Parker gave another species this name, basing his identi¬ 
fication on a single paiatype female supplied by Taylor As it became necessary 
to ascertain to which species Taylor's nam< belonged, Mr G V Hill, of the 
Institute of Tropical Medicine, Townsville, kindly submitted the holotype to u§ 
for study and to have the genitalia extracted We find that the paratype 
examined by Parker has probably been correctly associated with the male, but 
the details with respect to the anterior appendage, the accessory plate and the 
three minute spines towards the apex of the forceps are not in accordance with 
the type We have drawn the genitalia of Taylor's holotype and this will readily 
be recognised as being the some as S theta Johnston and Tiegs 

Description — <J Head. Outer verticals a little or scarcely longer than 
the post-oculars Nine frontals on one side, eight and ten respectively on the 
other side of the holotypes of S froggattt and 8 theta , four very small facials, 
six orals, one row of post-oculars 

Thorax Two mtra-aloi bristles, only presutural acrostichals present 
Abdomen On the first segment, one row of diHcal lateial bristles one 
strong and one weak submargin&L On the second, one lateral submargwal On 
the third, one median pair and two lateral submarginais On the fourth seg¬ 
ment, six pairs of submargmals alternating with Blender marginal bristles 

Genitalia Seen from the Tear the forceps are curved inwards Claspers 
of about equal length Anterior appendage with two pairod parts, the inner pair 
being the longer, lobe and lateral process small 

Legs The chaetotaxv differs from the general type by the absence of the 
second ventral row on the posterior femur Long hair on the anterior and pos¬ 
terior femora only 

? The chaetotaxy of the female corresponds rather well with that of the 
male, there are eight frontals on the allotype of 8 theta 
Eab —Queensland 
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Observations —The above description was taken from the holotype of S frog - 
gatti Taylor in the Institute of Tropical Medicine, Townsville, and from the holo¬ 
type and allotype of S theta Johnston and Tiegs, in the Queensland Museum 
The original illustration of S theta was taken from a paratype specimen 

Saroophaoa depressa (Robmeau Desvoidy) (Text-fig 20 ) 

Myophora depressa, Robmeau Desvoidy, >Essai Myod , 1830, p 353— Sar- 
eophaga depressa, Johnston and Tiegs, Rcc Austr Mus, xm, 1922, p 197, PI 
xxv , fig 4, Proc Roy Soc Queensland, xxxiv, 1922, p 183 —Myophora musca, 



i A drawing of the genitalia taken from the holotype in the Institute of Tropical 
Medicine, Townsville 

d Portions of the genitalia taken from the holotype of 5 theta J A T in the 
Queensland Museum, and to which the letters are attached 

Robmeau Desvoidy, ibidem, 1830, p 300 —Sarcopkaga flamfemorata, Macquart, 
Dipt Exot suppl 4, 1850, p 233 —8 iota, Johnston and Tiegs, Proc, Roy Soc 
Queensland, xxxni, 1621, p 79, fig 11 

Synonymy *—The above synonymy is that given by Johnston and Tiegs in 

1922 
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Description—<S Head Quiet verticals shorter than the postoeulars, 
eight frontals terminating parallel with the base of the antennae, five facials, 
about ten orals, one row oi post-oculars 

Thorax Three mtra-alars and a fourth placed presuturally on one side 
only, presutural and prescutellar acrostichals present 

Abdomen On the first segment, one row of about four discol laterals 
and one submargmol On the second, one lateral submarginol On the third, 
one median pair and three lateral submarginals On the fourth segment, five 
pairs of submarginal* alternating with smaller marginals The whole ventral area 
of the abdomen is exceptionally hairy 

Genitalia Forceps rather long, and seen laterally with a very charac¬ 
teristic hecl-like lobe near the apex A small flange near the apex of thg an¬ 
terior clasper which is a little longer than the posterior Anterior appendage 
slender, seen laterally somewhat hidden and scarcely protruding beyond the apex 
of the enveloping part of the joint; lobe long, directed inwards and therefore 
mostly concealed; lateral process very broad at the base, but tapering to a 
slender serrated apex, behind the lateral process a pair of minute processes and 
behind these again a minute unpaired apical process 

Legs At about the middle of the posterior ventral row on the inter 
mediate femur, there are two exceptionally long bristles, m other respects the 
chaetotaxy conforms to the general typo Long hair on the intermediate and 
posterior femora. 

$ The chaetotaxy of the female corresponds rather well with that of the 
male, eight frontals on one side and seven on the other, extending beyond the 
base of the antennae in the usual manner, only one exceptionally long bnstle in 
the second ventral row of the intermediate femur 

Hab —Queensland, New South Wales, Victoria, Tasmania, South Australia, 
Western Australia 

Observations — The above doscnption is taken from the holotype and alio- 
type of S iota Johnston and Tiegs 

Sabcophaga omikron Johnston and Tiegs (Text-fig 21) 

Sarcopkaga omthon, Johnston and Tiegs, Proc Roy Soe Queensland, xxxui, 
1921, p 82, fig. 16, Rec Austr Mus, xm, 1922, p. 180 

Description —<? Head Outer verticals scarcely longer than the post- 
oculars; ten frontals on one side, eleven on the other, two rows of about four 
facials each, about six orals f one row of post-oculars 

Thorax Two intra-alars, prescutellar and presutural acrostichals pre¬ 
sent, the latter, however, owing to a fracture, arc riot to be detected on the holo¬ 
type 

Abdomen. On the first segment, one row of four discol lateral bristles 
and one submarginol On the second, one lateral submargmol On the third, 
one median pair and two lateral submarginals On the fourth segment, five 
submargmals alternating with marginals 

Genitalia Forceps rather simple, curved and diverging towards the 
apex Clampers long and strongly curved forward, the anterior one shorter than 
the posterior Anterior appendage small; the lobe not at all conspicuous; a pair 
of knobs is situated at what may be the true apex, but the lateral p ro c esse s are 
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eompiex and joined at the base by a hood that forms a further proem, im¬ 
paired, filaments presents. 

Legs The ehaetotazy differs from the general type by the absence of the 
second ventral row on the posterior femur Long hair occurs on the posterior 
tibiae. 

9. The ehaetotazy of the female corresponds rather well with that of the 
male Nine frontal*, five submargmals on the third abdominal segment. 

Hab —Queensland, South Australia, Western Australia. 



Test-fig 20 Sarcophaga depressa Davoldy 
Text-fig 21 Sdrcophaga omtkro* 1 IT 


Observations .—The description is taken from the hoiotype and allotype in the 
Queensland Museum 

Saroophaoa fekegkixa (Robineau Desvoidy). (Tezt-flg, 22) 

Myophora peregrma, Robmeau Desvcndy, Eaaai Myod, 1830, p * 366 —&or- 
eophaga peregrtna, Johnston and Tiegs, Rec Austr. Mus., zrn, 1922, p. 177, 
Proe Roy, Soe. Queensland, zzxiv. 1922, p 182 —Myophom subrotunda, Robi- 
ttcan Desvoidy, ibidem, p 357 — M rapuia, Robmeau Desvoidy, ibidem, p. 360.— 
Sareephaga trrequieta, Walker, List Dipt Brit* Mus., iv* 1849, p 830; Johnston 
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and Tiegs, Proc Boy. Soc Queensland, xxxm, 1921, p 63, figs 1-3 —8 ochn- 
patpis , Thomson, Eugemes Kesa, Dipt, 1868, p 537 

Synonymy —The above synonymy relating to species described from Aus¬ 
tralia, is selected from a longer list of synonymy for this species that was pub¬ 
lished by Johnston and Tiegs, in 1922 

Description— <f. Head Outer verticals ^lightly longer than the post¬ 
oculars, eleven frontal# on one side, ten on the other, facials, two rows of about 
five each; about ten orals, three rows ot post-oculars 

Thorax Two mtra-alars, prescutcllar acrostichaJs only 
Abdomen On the first segment, two rows of about four discal lateral 
bristles and one submargmal On the second, one lateral submarginal On the 
third, one median pair and three lateral submorgmala. On the fourth segment, 
about five pairs of submarginals 

Genitalia. Forceps seen lateially constricted at about two-thirds their 
length, apex broad and terminating in a very short point Clampers slender, 
the anterior a little longer than the posterior Anterior appendage with a latge 
area of minutely spined structure that is represented m the drawing by a serrated 
edge, lobe large and broad, with two conspicuous projections, lateral process very 
broad and containing a small slender projection at the lower corner of the other- 
wise truncate apex, apical process unpaired and short, arising from just postenor 
to the base of each lobe is an intenoi process which is readily detected by the 
more or less cylindrical shape when seen \en (.rally, it is not readily perceptible 
from the lateral aspect, being mostly hidden by other parts of the penis, the 
nature of this process is not yet understood, and it has only been found m this 
species and in S hap pa J & T , in the latter it takes quite a different form 

Legs, The clmelotaxy differs from the general type by the absence of the 
second ventral row on the intermediate and postenor femora, and by the absence 
of the postenor subapical bristle on the posterior femur Long hair occurs on 
the anterior and posterior femora 

? Eleven frontals on one side, nine on the other, three mtra-alars and a 
fourth placed presuturally, two lateral submarginals on the first abdominal seg¬ 
ment and those on the second obsolete, the chaetotaxy of the legs conforms to 
the general type, in other respects the female corresponds with the male 
IIab —Queensland, New South Wales, South Australia 
Observations —The description is based on a male and a female in the 
Queensland Museum, which were selected from the series used in 1921, for the 
account of 8 xrreqweta Walker by Johnston and Tiegs, who utilised a general 
act of characters that occurred in the majority of the specimens and, consequently, 
their description does not fit any particular pair of specimens in the senes The 
characters of the chaetotaxy are very variable within this species 

Saroophaoa BANonom Johnston and Tiegs (Text-fig 23) 

Sarcophaga bancroftt, Johnston and Tiegs, Proc Roy Soc Queensland, 
xxxm, 1921, p 85, fig 8 

Description—8 Head Outer verticals obsolete on one side and repre¬ 
sented bv a very short bristle on the other, nine frontals, one long and three other 
facials, nine or ten orals, two rows of post-oculars 

Thorax Three mtra-alars, and a fourth placed presuturally; preseutellar 
acrosticbals present, the prcsutural acrostichals, if present, are not to be dis¬ 
tinguished from the bristly veatitnre around them 
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Abdomen On the first segment, one row of dxscal lateral bristles and 
one submarginal On the second, two lateral submargmals On the third, five 
pairs of submargmals On the fourth segment, six pairs of submargmals* 

Genitalia Forceps very short and rather bioad Clampers not miJ- 
flciently perceptible to be drawn, but they are simple and of about equal length 
Second joint of the penis exceptionally small, anterior appendage folded so that 
the apex is directed towards the base, lobe present and directed inwards, apical 
process small and paired* 



Text-fig 22 Sarcophaga peregrtna Desvoidy 
The second joint of tho penis (E) has the interior process omitted in the lateral 
new; this process is mostly hidden and arises wbero indicated by the dotted hoe 
from 11 1 p ” 

Text-fig 23 Sarcophaga bancrofit J & T 
Text-fig 24 Sarcophaga fergusoni J & T 

The second lateral new (I) of the penis is taken from a specimen that is considered to 
be A fergusom, and it shews the true shape of the joint which is evidently damaged on the 
holotype x indicates an outgrowth occurring on one side only of the holotype and 
apparently accidental 


Legs. The chaetotaxy conforms to tho general type At most long hair is 
scantily represented on the posterior femur 
Hah --Queensland 

Observations .—The description is token from the unique holotype in the 
Queensland Museum* 
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Baroophaga rtmvmm Johnston and Tiegs (Text-fig 24) 

Sarcophaya ferguaoni, Johnston and Tiegs, Proc Roy. Soc Queensland, 
xxxi v, 1022, p 166, fig 2. 

Description —c? Head Outer vertical bnstleB about the length of the 
post-oculars, ten frentals, about seven facials, ten orals*, two rows of post- 
oculars, the second of which consists of very weak bristles 

Thorax Three intra-friars and a fourth placed presntuially, prescutellar 
aeroetiohals only 

Abdomen On the first segment, two rows of diseal lateral bnstlea and 
(wo submorginals, but all these are difficult to detect on the holotype On the 
second, three lateral <*ubmargin&ls. On the third and fourth segments, six sub- 
marginals 

Genitalia Like that of* S banoroftt , the perns is very small and we 
have found it impossible to detect the true nature of the parts on the holotype 
and therefore the following characters are augmented from a second specimen of 
this species. 

Forceps small and more slender than those of S banetofft Clasp era simple 
And of uniform length Anterior appendage with the apex curved round so as 
to point towards the base, lobe as in 8 bancrofti, difficult to detect and directed 
inwards, apical process larger than in 8 . bancrofti and unpaired 

Legs The chaetotaxy conforms to the general type Long hairs on all 
femora and on posterior tibiae 

Hab—Ne w South Wales The second specimen referred to is from Uralla 
and is dated 25/11/1914. 

Observations —Described from the holotype in the Australian Museum, ex¬ 
cept the penis which is evidently mutilated on the holotype In the drawings we 
have given an outline figure of the penis taken from the holotype, as well as the 
details taken from a second specimen 

Babcopuaga kappa Johnston and Tiegs (Text-fig 25 ) 

Sarcophaya kappa, Johnston and Tiegs, Proc. Roy Soc. Queensland, xxxui, 
1923, p 81, fig 7, Rec Austr Mas, xin, 1922, p 189 —S %Umgworth% t Parker, 
Canadian Ent > liv, 1922, p 7, figs 3 & 5 

Synonymy —Mi R R Parker informs us that his species, 8 xUmgworthi , 
is the same as 8 kappa 

Description —<f Head Outer verticals about the length of the post- 
oculars; nine frontals; four or five small facials, six orals, one row of post- 
oculars. 

Thorax Three intra-alars on one side, two on the other, presutural and 
presrtflellar acrosticbals present. 

Abdomen On the first segment, one discal lateral and one snbmargsnaL 
On the second, one lateral subraarginal On the third, one median pair end two 
lateral submarginals On the fourth segment, five or six pairs of submarginals. 

Genitalia. Forceps rather long and slightly curved Anterior and pos¬ 
terior elaspers short and of about equal length Anterior append¬ 
age small, containing a pair of widely separated and wdl defined short processes; 
lobe moderately long, apical process consisting of a pair of broad flanges; two 
closely adjacent interior processes extend a little beyond the apical processes; 
they are referred to under the description of 8 peregrine 



SY T HABVJCX JOHNSTON AND a H HARDY 


Itt 

Legs. The ehaetotaxy differs from the general type by having only one 
ventral row on the posterior femur Long hair on all femora and on posterior 
tibiae. 

¥ Nine frontal* on one side, ten on the other, two row* of two discal 
laterals on the first abdominal segment, the ehaetotaxy of the femora conforms 
to the general type, m other respects tbe female conforms to the male 

Hab —Queensland, New South Wales 

Observations —The description is taken from the holotype and allotype in 
the Queensland Museum The one isolated discal bristle on the first abdominal 
segment is probably due to a reduction of bristles occurring on both sides, where 
normally the male as well as the female should have two rows of these bristles, 
similar cases have been found on individual specimens of other species that nor¬ 
mally have two rows 

Saroophaqa (Umma Johnston and Tiegs (Text-fig 20 ) 

j Sarcophaga gamma, Johnston and Tiegs, Proe Roy. Soc Queensland, xxxui, 
1021, p 60, fig 15, Also xxxiv, 1922, p 182, Rec Austr. Mus., xm, 1922, p 
180— S brunneopalpts, Johnston and Tiegs, Proc Roy Soc. Queensland, xxxiv, 
1922, p 184, fig 1. 

Synonymy —We have recently secured a senes of about forty specimens of 
this species and have concluded that despite the difference in ehaetotaxy, and tbe 
supposed difference in genitalia between the two forms, S gamma and S brun - 
neopalpis, the two really represent one species The difference in the genitalia 
between tbe two forms will be found near tbe apex of the second joint of tbe 
penis, where the process-like lobe and the filaments are clearly discernible in one, 
but hidden and apparently absent m the other We have observed several speci¬ 
mens that exposed these parts when first the genitalia were extracted, but the 
penis became distorted on drying and thus came to conform to the “gamma" 
type Moreover, there arc both forms of genitalia within the scries, with and 
without the corresponding presutural acrostichal bristles 

Mr R R Parker informs us that he considers S gamma Johnston and 
Tiegs, is identical with S oohtdea Bottcher, but Boucher's drawing of the geni¬ 
talia differs from ours in several respects, tbe most noticeable of which will be 
found m the relative size and shape of the claapers. Boucher's localities include 
New Guinea, nevertheless we consider it advisable to await further information 
before accepting this possible synonymy 

Desenptxon^i Head The outer verticals about twice the length of tbe 
post-oculars, eight frcntals, ten on one side m 8 brunneopalpxe; one or two 
stout facials, about twelve orals, one row of post-oculars 

Thorax Two intra-alar bristles in 8 gamma, three in 5. brunneopalpie, 
presutural and preseutellar acroatichaJs, the former, however, missing in the holo¬ 
type of S gamma and m many other specimens of our long senes. 

Abdomen. On the first segment, two rows of eight discal lateral bristles, 
five in brunneopdlpta, and three submarginals On tbe second, three lateral sub¬ 
marginals, twojn brunneopalpis. On the third, one median and three lateral sub- 
marginals on 8 brunneopalpis, but supplemented to form six pairs on 8 gamma. 
On the fourth segment, five or six pairs of submarginals that alternate with 
slenderer marginals. 

Genitalia* Foraeps long. Anterior elasper much longer than the pos¬ 
terior. An tenor appendage widely expanding; lobe forming a small proeess; 
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Apical proccba paired, filaments present, the apex of the perns has contracted on 
the holotype oi S gamma } so that the lobe and filaments are not apparent on this 
specimen 

Legs The chaetotaxy differs from the general type by having the second 
ventral row on the posterior femur reduced to hairs Long hair abundant on the 
intermediate and posterior femora and on the posterior tibiae 

Hab —Queensland, New South Wales 

Observations —The description is taken from the holotypes of 8 gamma 
and 8 brunneopalpis in the Queensland Museum and we have examined about 
forty further specimens mostly taken around dead birds on Mt, Coot-tha, Bris- 



Toxt-flg 25 Sarcophagi kappa J A T 
Text-fig 26 Sarcophaga gamma J A T 
The apex of the pern* from the holotype of S brunneopalpis J and T (I) shows 
the true form of tne lobe and filaments which characters are concealed in the 
holotype of 5 gamma 

bane, during September, 1022 Although males were very abundant in this 
locality, we were not able to associate with the species any female specimens 
also taken during this month 

Sakoophaga litto kalis Johnston and Tiegs* (Text-fig 27) 

Sarcophaga hit oralis, Johnston and Tiegs, Bee Anstr Mus, xiu, 1922, p. 
183, PI xxv, fig 2, Proc Roy Soc Queensland, xxxiv., 1922, p 184 

Description —J Head* Outer verticals not traceable, frontals weak. 
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twelve or thirteen, scarcely extending beyond the base ot the antennae, about 
four stout facials, foui orals, also stout, one row of post-oculars 

Thorax Badly denuded, probably there are three intra>-alars and both 
presulural and prescutellar acrostichalb present 

Abdomen On the first segment, one low of about three discal laterals 
and one submarginal On the second, one lateral submarginal On the third, 
one median pair and two lateral submarginals On the fourth segment, seven 
pairs of submarginals alternating with marginals 

0 e n 1 1 a 1 i a Forceps broad, terminating in a pointed apex Claspens 
simple and small, the antenor longer than the posterior Anterior appendage 
small, lobe plainly discernible, the apex consists of a pair of broad flanges, the 
lower edge of each containing a small fold, the flanges are arranged hood-like, 
so that the interior of the penis cannot be seen from the ventral aspect 

Legs The ebaetotaxy differs from the general type by the absence of the 
subapical bristles on the posterior femur Long hair occurs scantily on all femora 
? Frontals eleven or twelve As in the male, the thorax is damaged, but 
there are probably three intra-alaTs, and a fourth placed presuturally, both pre- 
sutural and prescutellar bristles may be present The intermediate legs are miss¬ 
ing, the posterior femur contains one antenor row of bnstles, one subapical 
dorsal bristle and at least one ventral row 
Hab —Queensland. 

Observations —The above descnption is taken from the holotype and allotype 
in the Australian Museum, both specimens are in a very dilapidated condition 

Sakcophaga synta, n sp (Text-flg 28) 

Description —<?. Head The outer vertical bristles scarcely longer than 
the post-oculars, ten frontals on one side, eleven on the other, two strong and 
four or five weak facials, ten orals, three rows of post-oculars, but the two 
posterior ones are formed of rather slender bnstles Third joint of antenrae 
slightly longer than twice the length of the second Frontal stupe as widi as 
parafrontalB 

Thorax Three intra-alars and a fourth placed presuturally, presutur&l 
and prescutellar acrostichuls present 

Abdomen On tbe first segment, a row of four discal lateral bristles and 
one submargmal On tbe second, one lateral submarginal On the third, one 
median pair and three lateral submarginals On the fourth segment, five pairs 
of submarginals 

G e n i t a 1 1 a Forceps rather simple but terminating m a double point 
Antenor daspers with a small flange near the apex, the postenor smaller and 
simple The second joint of tbe penis recalls that of S carnana Meigen, the 
antenor appendage consists of a pair of bowed processes that almost meet at 
the apex, the lobe is very well differentiated, the apex curves forward like that 
of 8 carnana and is unpaired, filaments present. 

Legs The chaetotaxy differs from the general type by the number of 
bnstles in the ventral rows on the intermediate femur being reduced, and by the 
antenor and the second ventral row on the postenor femur being obsolete 
Colour —Silvery grey, with slight indications of yellowish in places 
Length —12 mm. 
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AUSTRALIAN JUPTBRA BELONGING 10 THE GENUS SARCOPHAGA, 

Hob.—Queensland. Mt Coot-tha, Brisbane, September, 1922, one nude 
unique. 

Observations —This species bears a remarkable resemblance to 8 oamana 
Meigen in regard to the characters of the male genitalia, in both species the 
forceps and clampers are of about the same length and ot the same general form; 
the penis also agrees in having characters in common Possibly this species is 
the original one upon which the record of S carnaria in Australia was based 
The specimens of 8 carnaria Meigen examined by us consists ol two males 
and a female from Europe, a male determined by C J Wamwright in 1915, and 
a pair determined by Bottcher and kindly supplied by Dr M Bezzi 



Twct-fig 87 Sarcophaga httorahs J A T 
Text-fig 28 Sarcophaga syma , a sp 


Unrecognised Species 

Sarcophaga praedatrtx Walker (Lost Dipt Bnt Mug, iv, 1849, p 886). 

Status —This species waa described by Walker as having the third antennal 
joint three times the length of the second, and the length of the body five lines 
The remainder of the account would fit almost any species of the genus. It was 
evidently described from a moderately large specimen, not particularly "golden/’ 
in which the third antennal joint is longer than usual and such characters would 
conform to the female of & kappa Johnston and Tiegs 

Locality —Port Essington, Northern Territory. 

Sarcophaga palhchrus Thomson (Eugenics Best, I860, p. 539). 

Statu s—-This species has been placed provisionally by Van de Wiflp unde* 
Sarcophagula. Its small size suggests Hehcobta australis, but the original des- 
■enption seems to indicate that it is not a Saroophagid fly 
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THE LOBANTHACEAE OF AUSTRALIA Part iv 

By W F Blakuly, Botanical Assistant, National Herbai mm, Sydne> 

(Plates m -xiv ) 

[Read 18th April, 1023 J 

0 Loeamhus guKHKKiiANuicc^ n sp (Plate m ) 

Kiutcx raiuiM giabns robust;# teretibus vel apud nodes luimine couipiesus 
Folia opposite. late-spatbulata ad eliiplica plana glabiu superae nitonUa sub- 
conaoea 3-5 costata m eemx-teieti petiolo attenuata 4-7 cm x 3-4 cm Infiores- 
teixtia cymosa tymis oxillanbus corymbosw communi pedunculo trasso 3-5 cm 
Jongo 3-b radiate utioquc radio i>inunt 3 tlorum tiavorum quorum centiaha 
sewsdw ierente Gemmae cyhndraceu 30-35 mm facilitei ui 6 libeia line arm seg- 
wenta separatae Antherai adnatac Iineares 4 nun. Stylus gracilis eubangulam 
37 mm Stigma uuniorum Pructus urceolatue vel ellipticus glabei 8-12 nun 
Blanches glabums, xobust, terete, or slightly compressed at the nodes. 
Loaves opposite, broad spathulate, elliptical, Hat, smooth and shining above, dull 
beneath, 4-7 cm long, 3-4 cm broad, thin, coriaceous, 3—5-nerved, the numerous 
fane lateral nerves indistinct, narrowed into a semiterete petiole 6-10 mm long 
Flowers yellowish-brown, in axillary sub-corymbose cymes, the common peduncle 
lather thick, 3-5 cm long, bearing 3-6 rays, each with a partial cyme of 3 Rowers 
arranged in triads, the central flowei sessile, the lateral flowers on stout, braeteate 
pedicels Bracts oi the sessile flowers rather large, concave, lanceolate, gibbose, 
bracts ot the lateral flowers smaller, broad spathulate to elliptical, or nearly orbi- 
tular, truncate, minutely rusty tomentose inside and on the margins, much en¬ 
larged under the fruit Calyx broad cupular, the hnib somewhat prominent, 
slightly contracted, truncate oi minutely ciliate-denticulate Buds cylindrical, 30- 
35 nun long, readily separating into 6, free, narrow linear segments when mature, 
petals acute, bearded inside at the apex with a tuft of minute brown deciduous 
hairs 

Filament* ver> nanow, 9 nun long, anthers adnate, linear, 4 mm long 
Style 37 mm long, slendei, sub-angular, stigma very small Disc flat Fruit 
urceolate to elliptical, smooth, 8-12 mm long, hut not seen npe Epicarp thick 
Range —■ This species is at present confined ta the north-east coast of Queens¬ 
land. 

Barron River, native name “Darandoor (E Cowley, No fie in Queensland 
Herbarium Recorded as L (kotyophlebus in Bailey’s ^Comprehensive Catalogue 
of Queensland Plante/’ p 460), Herberton (8 Dixon The type), Cairns (F 
M Bailey, in Queensland Herbarium) 
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Affinities—L Queenalandtcus is very closely allied to L barbellatm Blakel}. 
a New Guinea sppcies, fiom which it differs in the less coarse and more obscurely 
veined leaves; larger peduncles and pedicels, more variable bracts, longer and 
thicker buds, and in the filaments being twice the length of the anthers, also m 
the depressed disc, and rusty vestiture of the calyces and bracts 

It shows affinity with L congener , especially the short broad elliptical forms 
of the latter, but it is much larger than L congener in all its parts 
Host not stated 

10 Loranthlts Cyonjsuk-Sinus, li sp (Plate IV • % A) 

Fiutex glabei laiuis brevibus lobustis divaricate, lentnuiatis, quotum nodi 
lae\es paulw per proinwentes Folia opposite, tr&ssa, conacea, elhptica ad orbi- 
cularia petiolata obscure 3-5 coetata, 3-5 cm longa, 20-25 mm lata Cymi 
axillares, deflexi, bis vel tee romati, utroque tamo portonte tree ft ores, quorum 
centralis sessilis Gemmae gracilis clavatae unctae 15-20 mm longae Bracteao 
obtusae aequantes dimidium ealyeem Calyx urceolatus, laimnis ciliatis mem- 
branaceis, segments 6, libens An theme oblongo-elhptieue hlamentis tenuibus 
adn&tae Stylus angulans, stigma magnum, t apitatum Fructus non visi 

Glabions, branches divaricate, firm, lenticulato, with somewhat prominent 
smooth nodes Leaves opposite, thick, coriaceous, broadly elliptical to almost 
orbicular, petiolate, obscurely 3 5-ner\ed, 3-5 cm long, 20-25 mm broad In¬ 
florescence cymose Cymes deiioxed, 2—3-branched or more, the common peduncle 
slender, 5-8 mm long Flowers m triads, the central one sessile Buds siendei, 
dav&te, greasy, 15 mm long Bracts obtuse, about half the length of the calyx 
Calyx urceolate, 2 mm. long, the membranous limb cihate, entire or minutely 
toothed Segments 5, free to the base Anthers oblong elliptical, adnate to the 
rather thin filaments Style angular in the lower half, thicker than the filaments; 
btigma large, capitate, minutely verrucose Fruit nut seen 

Mange ~ Cygnet Bay. West Kimberley (W. V Fitzgerald, labelled L pen- 
(lulu# Sieber) 

Affinities — This species is more closely allied to L nuraculosus Miq, than 
to any other, it is separated by the more coriaceous tri- or qmnque-nerved leaves, 
thicker buds, differently shaped calyx and larger stigma 

In foliage it resembles the elliptical forms of L congener Sieber, but vanes 
in other characters 
Ho$t not stated 

11 Loranthuh Mackatensis, u sp (Plate iv , fig B ) 

Folia opposita juniora in superfint ventrali ferrugmea baud tomen lomen 
tosa, elhptica ad obovata, flaccida, opaca, in pehola obvio constncta, obscure 
tnplmervata, 2*4 cm longa, 15-20 nun lata Flores in ovmis axillanbus, pedun- 
culo commum deflexo perente umbellum tnrem radiorum, quorum utroque tribus 
fionbuB, centrali sestuh Gemmae acuta clavatae tenues 10-17 mm longae Brat- 
teae acutae, minute cilmtae, ealyeem non supereminentes Calyx cylindrical 
vesta ce constncto deem m gemma, repandus segments eadentibus, 3 ami ms bre- 
xissimis minute ciliatis 2 5 mm longis, segments 5, ommno libens, antherac 
oblongae adnatae, 2 mm longae Stylus tenuis angulans, stigma parvuro Fru<* 
tus non visi 

Glabrous shrubs with short divaricate branches Leaves opposite, the young 
leaves ferruginous underneath but not tomentose, elliptical to obovate, tbin opaque, 
rounded or contracted at the base into a distinct petiole 3-4 mm long, obscurely 
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tnplmeived, 2-4 cm long, 25-20 mm broad Floweis in axillaty tyuies, the 
common peduncle defl excel, about 10 mm long; bearing an umbel oi 2 or 3 rays, 
each hi Hi 3 flowers, the central flower sessile Buds very slender, davale, acute, 
30-17 mm long Bracts acute, minutely uhate, not exceeding the calyx Calvx 
cylindrical, contracted at the top in bud, expanded when the petals tall, the 
limb very short, minutely dilate, about 24 mm long Petals 5, free ior their en¬ 
tire length Anthers oblong, about 2 mm long Style slender, angular, stigma 
very small Fruit not seen 

The material is imperfect and docs not allow a full description 

Range —Mackay, North Queensland (H Tryon) 

Affinities —Allied to L miraculo^ua in general appearance but diverging m 
the more elliptical, non-glaucous leaves, slender buds and cylindrical calyces 

L Cyt ftcus-Sinutt resembles this species in the shape of the leaves, which arc, 
bowevei, thicker, and usually quinque-nerved, while the buds are thicker, more 
elavate, and the stigma considerably larger The calyx, also, is more ureoolate 
with a correspondingly larger limb 

h Mackayemis also bears some resemblance to L obhqua, notably in the 
common peduncle, bracts, and to some extent m the buds 

Host not stated 

12 Loka>tuus miraculonitb Miq (Plate v ) 

Lebm, Plantae Pieiss , 1844, p 281 

The following in a translation of the original description —Branches 
glabrous, terete, intern odes usually compressed Jjeuves opposite, shortly petio- 
late, fleshy or leathery, elliptical or subspalhulate-lanecolate, contracted at the 
base, the apex obtuse, veinless or obscuiely one-nerved Cymes shortly peduncu¬ 
late, two or three branched, eacli branch bearing three flowers, the central one 
sessile Bracts rounded-ovute or navicular, the apex ciliate Calyx truncate. 

Parasitic on Santalum sp, near Wicklow, 8th March, 1841 (Herb) Preiss, 
No 1607, m flower, near York, 12th April, 1840, No 1G10, without flowers 

A large species similar to the host plant, showing remarkable manner of 
parasitism and natural physiology worthy of note Not only are the leaves the 
some shape, structure and venation, but the young branches arc flattened, the old 
ones terete, and ot a similar nature to the shrubs of Santalum on which it grows, 
but a little yellower, glabrous, dichotomously branched, branches smooth, branch- 
lets usually dilated or compressed at the top leaves opposite or slightly alter¬ 
nate, leaving a scar as they tall off, thick, caroose, coriaceous, elliptical or spathu- 
late-lanoeolate, obtuse or rounded at the top, contracted into a cuneate base 24-44 
cm long, 1-14 cm broad, nerveless or obscurely 1-nerved, petiole channelled 
above, 3-4 mm long Cymes corymbose, axillary and terminal, shorter than the 
leaves, two- or three-branched, frail, peduncles tnflorous, flowers pedicellate, or 
the central one sessile Bracts fleshy, rounded-ovate or boat-shaped, concave, the 
apex minutely ciliate Calyx obcomc, repand-truncate, 2 mm long, or smaller 
Petals 5, brown when drv, linear spatbulate, the apex elliptical, concave, 8-9 miu 
long Stamens small, inserted towards the middle of the petal, anthers lineor- 
ellipticnl Style filiform, slightly exceeding the stamens, angular or sulcate, 
flexuose in the upper portion, stigma verrucose, sub-capitate 

Supplementary notes to the description 

Glabrous and somewhat glaucous plants with erect or pendulous branches 1-2 
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feet long 1 , often forming dense mouses up to 3 feet m diameter Union ball-like, 
often larger than in most species, exceeding (1 inches in diameter Hark on the old 
stem dark and rough, similar to that of Exocarpus cuprestnfornm 

Leaves opposite, thick, very variable, elliptical, spathulate, cuneate and 
lanceolate sometimes on the same branch, 2-6 cm long, 1-2 cm broad, in the 
typical torn, venation imperfectly tnplmerved or somewhat penmnerved, ap¬ 
proaching that of L mtelhnus, occasionally three nerves more conspicuous than 
the others, but frequently the central nerve alone conspicuous, petioles 5-10 mm 
long, terete or compressed Cymes axillary or terminal, 2—4-branehed, usually 
shorter than the leaves, the common peduncle 10-15 mm long Buds robust, 
usually crimson, or Old Carmine, clavate, or angular at the top and slightly 
swollen at the base, quite glabrous, only the small ovate bract minutely rufus 
cibate Calyx obcomcal to cylindrical, the conspicuous broad membranous limb 
irregularly denticulate-cihate Flowers 4—5-merous, 15-20 mm long Petals 
free, dark red at the base shading into orangc-red upwards, the apex acute Style 
slender, geniculate, on a level with the base of the anthers, of a dark-red colour 
throughout, and pentagonal or deeply furrowed for its size Stigma rather large, 
somewhat capitate Anthers oblong, 3-4 nun* long Fruit oblong, 8 mm long, 
about 4 mm in diameter, contracted at the top, usually a light yellow Seeds 
elliptical, 5 xnm long, with 5 scarcely perceptible tuirows Endosperm green, 
hypoeotyl terete, minutely vormcose, green Embryonic cotyledons oblong- 
obtuBe, scarcely 3 mm long On germination the disc and hypoeotyl become a 
deep purple-brown m coloui Cotyledons no! withdrawn from the endosperm on 
germination 

L nmraculosus Miq was described from specimens collected at Wicklow and 
York, by Preiss in 1840-41 

1 have not seen the type, hut have been inJormed by Professor Le Comte 
that only fragments of it lemam in the Pans Herbarium I have also been 
advised bj Professor Carl Landman that it is not represented at Stockholm, and 
that “they do not pobsess by far all the species of Preiss’ collection ” 

I have examined specimens from practically the type locality which answer 
m neaily every detail to the original description 

The leaves figured by Ettingshausen (Uber die Blattskelette der Loranthaceen, 
tab u, Fig 27, 29) match specimens from Dongarra, Mogumba, Cunderdm and 
other localities in Western Australia. 

Bentham (Flora AustrolionsiB, in, 394) unites L mraculosu* Miq, and L 
Melaleucae Lehm, and reduces them to a variety of L penduhts Siebei, var 
parvtffonts Benth 

It appears to me that he also includes L Gaudtchaudi DC by including 
Woolls’s Parramatta specimens under his var parmflorus His description of 
v«r parmflorus is rather vague and would apply to either L Gaudtchawk or L 
Melaleucae “Leaves small and narrow, flowers small, often 4-merous, the central 
ones sessile ” 

I have only seen one specimen referred to by Bentham under var parmflorus, 
that of 0 Wilhelmi, from Port Lincoln, which undoubtedly answers to the des¬ 
cription of L Melaleucae 

Other localities quoted by Bentham are New England, Barrier Range, in¬ 
terior of South Australia, and Swan River These in my opinion, are referable 
to L mraeufosus Miq, and Rottnest Island to L Melaleucas Lehm The latter 
appears to be a narrow-leaved form of the former 

Professor Ewart, commenting upon this species (Proc Roy Soc Viet, N S, 
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xxxi, 1018 (1010), 374), lemarks, “Although the differences from L pendolus 
are not very great (smaller leaves and flowers and the latter often 4-partite, etc.)# 
the plant seems to lorin a constant and well marked type, with a fames distinct 
iroui L penduhih * 

He then pioceeds to discus lhe position of L mtratulosus in conjunction 
with L Melaleucae Miqnei (Plantat Preissmnae, i, 281) quotes a species, No 
(f, untie? a manuscript name of Lehmann's, as L Melaleuca?, which is tJie same 
as the following species, No 7, L mi randoms, and strict priority rule requires 
fliut the* eaihest name should stand 

Ijohnmun, us editoi ot the work, piesumably consented to the publication of 
fbo uiunus(npt name, bn! hs the whole article on Loranthajpeae ih bv Miquel, it 
would seem to be more flpp%?puate to ictaiii Ins name tor the species, naiuolv L 
nnratulosw Muj 

Synonont - L pendulum Nieb \ai pantflorus BentU 

Ranqi —This is a van able species, paitienlriily m the leaves and flowers and 
«dso to a lessei extent m the cymes Tigs typical form extends from Western 
Austiabu to New South Wales, as will be seen bv the following localities - 
11 estern Australia Murchison Rivei (on Eucalyptus ipmphtHcphala and Fusanus 
ammtnatus) (Vreenough Diet (J Drummond, Hook Jouiu Dot, 5, 1853, 143), 
Geraldton, Dongaria (on Acacia n^tellifeia)* Hills m the vicinity of Irwin and 
Dongarra (Diels and Pul/cl, Dot Jahr, 35, 1906, 170), Mogumber (on Fueanus 
acumtnatus ), Swan River (quoted by Hentham), \ ork (The type locality, cm 
Eucalyptus qomphoi rphala), Cunderdtn (on Fusanus acumnatus ), Hruee Rock, 
Meri ede?> District (closely appioaching the vanety Boor mam), near Mt Afaloolm 
(“Parasitic on the Quandang, Fusanus perstcarma and homoplastic with it” S 
L Moore, Journ Dot, xxxv , 1897, 169) South Australia Ooldea (recorded as 
L pentlulns m Turns Roj Soc SA, \li, 1017, 379 The flowers are highly 
coloured and lesemble the flowers ot L Mtqueln m u dry state and were it not 
tor the mitral one being sessile, and the short loaves, the specimen would pass 
lor that species » Mr Hlnck in the same Journal, xhn, 1919, 29, records it under 
L miraiuloswi “leaves 1-0 cm long, thick, nerveless, oblanceolate, the central 
flower oi each partial cyme is sessile, coiolla 15-20 mm long”) Interior of 
South Australia (quoted hv Henthtun under L pmdulus var parvi floras), Robe, 
Yorko Peninsula (on Mchdewa parmflora (recorded in Trans Roy Soc 8 A., 
xlui, 11U8, 29), Hast Plains (The specimen is not typical, but is inclined towards 
the varietv Boor mam in the shape and length of the leaves) There is a specimen 
in the National Herbarium, Sydney, fioui South Australia (W Gill), without 
definite locality, which is nearly typical L mtraculoius Victoria Diuuoha (on 
Jioranthu* Unophyllus , the latter on Fasuanm Luehmanm), Wycheproof, River 
Murray, on lanceolatus (Ned Krmdk Areh, iv, 1866, 106), Genoa 

River, on Angaphora intermedia (Viet. Nat, xxxvi, 1920, 152) 

New South Whales Mt Bolton, near Moruya (on Casuartnu strict*). South 
West Plains below Narrandera, (on Lormthm Miquelu, the lattei on Eucalyptus 
heimphlma, var rnwrotorpo), Albury Road, near Wagga Wagga, (on L MtqueUi 
Lehm, the latter on Eucalyptus dealbata (L miraculosus was in flowei and L 
Mtqtieht in fruit), Harrier Ranges (quoted by Bent-ham under L pendulm Sieb 
vai parvtfloras), Zara, Wanganella (on Fusanus acumnatus , Eremophtla longt- 
foha, Acacia pendula, and Myoporum acuimnatim), Temora (on Fusama acun w- 
nata), Rannedman (on Fasanas acun&natus), Parke* (on Getjera paryiftora ), 
Harvev Ranges (showing example of double parasitism on L Mtgttefa, the latter 
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on Eucalyptus cornea), Wellington (on Santakm and, in three instances, on L 
pendulus, the latter in those three instances growing on Eucalyptus hemtphiota ), 
Dubbo (on Pittosporum phyUyraeoides t Another specimen showed self parasi¬ 
tism), Cobar District (“Small pretty dower, on the Wilga trees as a rule, flowers 
in June,” These Proceedings, xrxvi , 1911, 523), Moonbi, New England, Narrabn 
(on Eremophxla Mitohelh), Pilhga East State Forest, Co Baradme, 15 miles E 
of Wangan (on Fusanm acummatus) 

Afftnit%e #—This species appears to have much m common with L congener 
Sieb in general appearance, and m morphological characters, it is, liowever, more 
glaucous and glabrous, and the leaves are more variable, with a relatively different 
wmation, the cymes and flowus are also more glabrous, and the fruits aie yellow, 
not green when npe* 

Its affinity with L Oaudiohaudi DC lies < luefly m the similarity of the leaves 
with those of the variety Melaleuca? Ft is, however, sharply separated in the 
shape of the fruits, which arc oblong or elliptical, while those of L Gaudickaudt 
aie globose and bright red, oi deep pink m coloui 
J Drummond (Hooker's Joum Bot, v, 1853, 143) refers to U L mraculosus 
from Grcenough District,” and compares it with “L Quandunq Lmdl, in fohage 
of which there is a close resemblance in shape and size, but the former ih always 
glabrous, and the lattei pubescent” Drummond's observations are both interest¬ 
ing and correct 

Fodder Value —Spencer Le M Moore, writing on the Carnd food of Western 
Australia (Lon Joum Bot, xxxv, 1897, 169) records this species under L 
pendulus var par v if lor us Bth as an excellent fodder plant 

Mr W Baucrlen writing from Wellington, NSW, 11 2 1903, states that 
cattle cat the drooping shoots as high up as tliev can reach, while the> lea\e the 
host plant, L pendulm , alone even when far easier to icaili He also observed 
the cattle eating it and the var Boormant, at Mt Hope, near Cobar, in 1904 

Hosts —Casualmeae Caswmna Luehmanm Baker Loranthaccae Loranthus 
hnophi/lh48 Fenxl, L Mtquelu Lchm , L pendulus Sieber Rantalaceae Fusanus 
acuminata* RBr, F persbcanus FvM, tantalum lanceolatus R Br Pittospora- 
ceae Pittosporum phyllyraeotdes DC Rutaccae Getjera parmflora Lindl 
Legnmmosae Acacia rosteUifera Benth , A pendula Cunn Myrtacoae Eucalyp¬ 
tus Bauertana Rchau, E cornea Deane & Maiden, E gomphoeephala DC,, Ango - 
phora intermedia DO, Melaleuca parnflora Lind] Myopora<cae Eremophila 
longifolia RBr, E Mitchelh, Mvoporum acwmnataro RRr 

(a) Var Mklalflcal (Tate), ntumb (Plate vi) 

Tate, Trans Roy. Soc. HA, ui, 1879-80, 66 (as L pendulus Sieb. var 
Melaleuca?, Lchm, Plant Preiss, i, 1844-45, 281, Walp, Rept Ryst, v, 1845- 
46, 938, M&q, Ned, Kruidk Arch, iv, 1856, 105, Benth, BF1, m, 1866, Et- 
tmgs, Uber die Blatts, der Lor,, 1871, p 11, Tab n, Figs 13, 14 

The following is a translation of the original description —Glabrous, branched 
and branchlets terete; leaves opposite or subopposite, tapering into a somewhat 
long petiole, coriaceous, narrow spatbulate, blunt, gradually contracted into the 
petiole, vendees or obscurely one-nervod, or usually somewhat veiny or reticulate 
above. Flowers corymbose, pedicellate, 4-inerous, supported at the base by a 
glabrous, oblong, concave bract Calyx conical or cylindrical, the limb some¬ 
what long, spreading tiuncate On the branches of Melaleuca, Rottnest Island, 
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18th August, 1839, (Herb) Preiss No 1616 A small shrub with numerous 
forked branches, the old branches cylindrical, covered with a smooth dark grey 
bark, leaf scars tuberculute, brancblets subterote Leaves 2*4 cm long, 6-8 mm 
broad at the top, easily detached, petioles senuterete, confluent with the lamina, 
J to nearly l cm long Pedicels rounded, thickened upwards, 6 mm long Calyx 
tube 7 mm long, carnose, the limb very long, dilated, somewhat undulate, trun¬ 
cate, scarcely repand 

The following is a translation oi Ettingshausen’s description of the leaves — 
Leaves oblong, wedge-shaped, petiolate, apex obtuse, venation uniting, primary 
nerve distinct, branching below the apex, secondary nerves 1-3, thm on both 
sides above the base, directed towards the margin, tertiary nerves small, scarcely 
< onspicuous 

The type is in the Pans Herbanum, but like L t ntraculosus, it is but a mere 
fragment 

Mueller (Ned Kruidk Arch, iv t 1856, 105) exprested the opinion that it 
was the same as L mraculosus Miq , 1 think however it is sufficiently distinct to 
warrant a varietal name until we know more about it 

There is a specimen in the National Herbanum, Sydney, collected by C 
Wilhelmi at Port Adelaide, South Australia. It does not differ in any way from 
Wilhelnu’s Port Lincoln specimen 

Professor R. Tato (Trans Roy Soc SA, in, 1879-80, 58) recorded it as 
L pendulus Sieb var Melaleucae without a descnption His specimen which 
waa kindly lent by Proiessor Osborn of the University of Adelaide Herbarium is 
somewhat larger than Wilhelmi’s specimen, being intermediate between the typical 
L nnraculosus and var Boormani 

This vanetv is a smaller and moio compact shrub than the typical L mtra- 
culo8ua, with usually narrow cuneate or narrow spathulate leaves, the narrow 1- 
nerved, and the larger or broader ones 1— 3-nerved Buds variable, sometimes 
quite normal, but in some spec linens they are longer and more robust and pass 
imperceptibly into var Boormani While it keeps to the coast, the leaves are 
fairly uniform, but, as it extends its range to the drier interior, they become 
gradually largei until the \anntion is excessive, hence the description of a new 
variety, var Boormani Nevertheless, careful field observations are necessary to 
determine the exact relationship between it and L ■mtromdostia Miq 

It is singular that it is invariably parasitic on the genus Melaleuca 

Synonyms —L Melaleucae Lebm, L pendulus Sieb var parvifloras Benth , 
L, pendulus Sieb var Melaleucae Tate 

Bange—Western Australia Rottnest Island (A Cunningham, Preiss, No 
1616) and probably Swan River (quoted by Bentham) South Australia Bunda 
Plateau (on Fusanus) Recorded by Professor Tate in Trans Roy Soc. SA., 
ii, 122 (1878-9), ah “L pendulus Sieb var Melaleucae Lebm” Specimen al- 
icady referred to Fowlers Bay (on “tea-tree”), Murat and Denial Bays (on 
Melaleuca eymbtfoha Benth (recorded by J II Maiden, Trans Roy Soc S A, 
xxxu , 1908, 263), Unley Scrub (in Herbarium, University of Adelaide), Compass, 
No 1025, on “tea-tree,” probably collected by Professor Tate (in Adelaide Her¬ 
banum), Port Lincoln (in Herb, Melbourne), Androssa (on Melaleuca erunfoha 
in Adelaide Heibarium), also recoided by 0 Topper, Trans Roy Soc S A, m., 
1879-80, 39 South Yorkt Peninsula (in Adelaide Herbanum), Port Vmoent, 
Yorke Peninsula (Flowers scarlet petals free, 13-14 mm long; Flowers corym¬ 
bose, 3 rays, bearing 3 flowers each, leaves opposite, cyhndncal, but slightly 
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vertimilate, comparatively obtus% alcate, on Melaleuca Preteeiana This is the 
narrowest leaved specimen 1 hall seen of this variety), White Lagoon, Kangaroo 
Island (on Melaleuca sp , vide J H Maiden, Proc. Linn Soe N S W., zzuc, 1904, 
696), near Port Adelaide, Murray River (Ned Kruidk Arch iv, 1856, 105). 

Affinity —This variety bears a striking resemblance to L Gau&chaudt DC 
rajthe leaves, when they are one-nerved, but it will be observed that the young 
slm&t and leaves are stnctly glabrous, whereas the leaves of L Gawkchaudi are 
minutely tomentose in the early stages. 

The buds of var Melaleucae are largei and more stnate and of a yellowish 
colour 

The fruits of both, when available, afford a ready means of discrimination be¬ 
tween them, they ore yellowish, and slightly urceolate or elliptical in var Mela¬ 
leucae, and bright pink, or light red, and constantly spherical in L GaudichaurU 

Hosts —Santalaceae Fusanus sp Myrlacoae Melaleuca cymbifolia Bth , 
M ertctfoha 8m, M Pretsstana Schau 

(6) Var Boorhani, nvai (Plate vn ) 

Frutex glaber plerumque pendulus romis tenuibus nonnumquam ultra 3 pedes 
saepe caespitem densum generans fusxformiH Folia angusta late lineana vel 
lmean-ohlonga 2-10 cm x 3-10 mm orassa plerumque unicostata Cymi saepe 
tn-radiati Pedunculus communis tenuis 2-3 5 cm Fedicella gemmaeque lon- 
guires quam m typica Fructus ovatus ad cylindraceus 7-9 mm long* 5 min diam 

Plants glabrous, usually pendulous, with slender branches, sometimes ex¬ 
ceeding 3 feet in length and often forming dense masses. Union attachment 
more elongated than the typical form Leaves narroa to broad linear or hneai 
oblong, 2-10 cm by 3-10 mm, thick, usually one-nerved, or some of the broadei 
leaves lamtly 3-nerved Cymes frequently 3-branched, the common peduncle 
slender, 2-3J cm long, pedicels and flowere longer than the typical form, other¬ 
wise the same Fruit cylindrical-ovate, Ambei Yellow (Fig 28, No 1-4), 
changing to Straw Yellow (Fig 31, No 1-4, Rep de Coul, Dauthenay), 7-9 ram 
long, 5 mm in diameter, crowned with the persistent calyx limb Seeds obcomc 
to elliptic, with a small Bpongy base, indistinctly 5—6-furrowed Viscin white, 
copious, very sweet Endosperm at first white, but on the germination of the 
embryo tuniB to a dark green, hypocotyl dark green, terete and verrucose, some¬ 
times attaining 10 mm m length Embryonic cotyledons narrow oblong, shghth 
broader at the top, 3 mm long 

This form appears to be more widely distributed than the normal form It 
is very common throughout the western and north-western parts of New South 
Wales, and is oIbo found in Queensland and South Australia 

This variety is relished by stock. 

Range—South Australia Mt Lyndhuret and Ediowie (in Adelaide Her¬ 
barium) , Victoria* Lake Hmdmarsb (on L MiqueU* , the latter on Eucalyptus 
bicolor) ; New South Wales Broken Hill (on Acacia cana ), Nulty-Toorale, Paroo 
R, Paldrumatta Bore, Wilcanma (on Eremophila Stuariu), Bourke (on Myo- 
porum platycarpum, Ventilago vtmtnahs, Getjera parviflora) t Shuttleton (on 
Gmjera parvtflora), Cobar (numerous hosts), Mount Hope (on L Mtqueht, the 
latter on Eucalyptus hemphloia ), Gilgunma (on G parvi flora), Wittagong, Car- 
gelligo-Condobolin, West Bogan (on Fusanus acmmnaim), Coolabah (on G 
pannflora), between Boggabn and Narrabn (on L knopkyttue, the latter on 
Casuanna lepidophloia) , Narrabn West (on L Mtqueht, the lattei on Eucalyptus 
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popultfolta), Nanabri Queensland Diaroantinji R (in Queensland Herbarium), 
Bulloo R (on I niauus acuminatum). Aramae, Uhttabuna (on Santaltm laneeo - 
latum), Jencho 

Differing from L nuraculosujt Miq id the* longer and narrower leaves and m 
the longer peduncles pedicels and buds 

It is a larger, roomei. and more pendulous plant than var Melaleucac , with 
relatively longer lea\ee and buds 

Named in honour ol John Luke Boorman, Botanical Collector, Botanic 
Gardens, Sydney 

Hosts —Oftbiumneae /'«suunna Luehmannt R T Baker Sontalaceae Fusa- 
nun acuminatum It Br, Santalum lanceolatum R Br Loranthaceae Lorantheis 
Miqufln Lelmi, L ImophtjUun Fend Legummosac Acacia rtnettra FvM, A 
rana Maiden, 1 cxceha Benth , 1 harjiophylla Cunn, A homalophylla A Cnnn 
itutocoue Fhndersta maculosa b v M. Gmjera parvt flora Lindl Rhamnaeeae 
I enlilatjo vimwalt* Hook Myrtacene Eucalyptus bicolor A Cunn, E hem- 
phlnia K vM Myopotaceae Fremnphila MitchFlh Bth , E Rtuartu RBr, Myo- 
porum platycarpnm RBr 

(c) Var PUlinflfiRA, iMai (Plate \n, figs 8, 90 

Surculi gcuunneque pilum rufum piaebmt Kolia angusta ad lato-lanceolata 
submuta 3-costatn in brevem teietem petiolum attenuata Cyim bi-rodiati Gem¬ 
mae giaciies* Bracteae calycesque ftmbnati pibs molhbus Basis calycis dense 
cinereo-tomentosa Stylum tenuis apice fere contorto Stigma capitatuni 

Leaves nanow to broad lanceolate usually, somewhat acute, 3-nerved, 1-3 
mehes long, tapenng into a short terete petiole Young shoots and buds minutely 
hoftiv or partly rut us pubescent Cymes 2-branch ed, bud£ slender Bracts and 
calyces fringed with a rather conspicuous border of soft hairs, base of calyx 
denwlv hoaiy Style veiy slender, almost spirally twisted at the top, stigma 
capitate 

Differing iiom \ai Boor mam in the \estituro of the buds and nascent parts, 
and, like it, the peduncles and pedicels are not caroose as m the typical L mira- 
vnhsus 

The ytyie is more twisted at the top tbun the preceding, and it is also longer, 
and the stigma is larger 

hoc - 36 miles west of Cobar (on EuccUyjHus sp and Acacia homalophylla , 
L A hi ah am, No 801, 6, 1912) 

Hosts —Legumintmae A mew homalophylla A Cunn My rtaceao Eucalyptus 
sp 


13 Loranthus Galdichauui DC (Plate vm ) 

Prod Svst Veg, iv, 1830, 295, non Hugel, Benth, B,F1, m, 1866, 594, 
ah L pendulwt Sieb , var pan i floras (m part), Ettuig, IJber die Blatts der Lor , 
1877, Taf n, Fig 15 

The following is a translation of the original description by G Don in Gen. 
Hist, in, 419, as Dendrophthoe GoadickaucU glabrous, branches terete, leaves 
opposite, linear, obtuse, tlnckish, attenuated at the base, peduncles axillary, much 
shorter than the leaies divaricately bifid at the apex, 2—4-flowered; parte t>£ 
flowers equal; fit)weiH tetiandrous, petah spathnlate, anthers ovate, inserted by 
the base, H P G Native of New Holland, where it was collected by Gandichaud. 
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Loranthus Gaudichauck, I)C prod 4 p, 295 Leave* 10-12 line* long, and 2 line* 
broad Flowers 5*0 lines long Style filiform” 

The following is a more detailed description*—Small compact shrubs with a 
ball-like union, forming globular masses, 6*36 inches m diameter, usually forming 
on the ends of the branches of the host Young branches and leaves infested 
with a nunute ferruginous deciduous vestiturc, old bmncbes lenticular-scabrous, 
and marked by the prominent scars of the petioles Adult leaves glabrous, op¬ 
posite, or occasionally a few alternate, lmear-cuneate to spalhulate or oblong- 
lanceolate, obtuse, one-nerved with very obscure lalcrui veins, tapering into a 
semiteiete, 3-5 mm petiole, usually 2-3 cm long, sometimes exceeding 4 cm., 1 ho 
margins verv thm. Cymes slendci, chiefly axillary, usually 2 3-bianchcd, each 
bianih bearing 3 flowers, the central flower of each triad sessile, the lateral one 
on short filender pedicels Flowers mmsou-puiple, smaller than L witaeuUmis , 
buds davute, minutely scurfy as well as the floial biaixhes, 10 mm long, very 
slender, bracts small, navicular, eibate, segments 4-5, tree, linear, crimson Fila¬ 
ments and style the same colour as the segments Anthers aduaU, ovate, 1-2 mm 
long Style slender; stigma capitate, lather large Flints globose bright red, 
3-4 mm in diameter Seeds elliptical, 2 min long, 1 he ba*e some* but spongy, 
indistinctly 4-furrowed Endospoim white, except the base which appeals to be 
constantly pinkish Hypocotyl green, lengthening out to about 5 mm, with a few 
prominent tubercles Disc somewhat conical Embryonic cotyledons linear ob¬ 
tuse, to senuterete, not withdrawn on germination Primary lea\en linear, obtuse, 
thick, 2-4 mm long 

it is not quite clear where tiaudiehuud collected the plunl which hears lus 
name, as he collected plants on the West Coast, Port Jackson, Hot any Hay. and 
the Blue Mountains (inde F M Bailey, Ptcmv Roy 8ot Q’land, vm , 1889-90, 22) 
It i» most likely that the specimens wore < ollected in the Port Jackson dis¬ 
trict, as the species is common along the Pairomatta Rivm, in the wcimty ot 
Parramatta Most of these places were easy of access to tin eail\ botanical 
collectors. 

So far, I have not seen specimens ot this species limn Western Australia 
The L Gaudichaudt of Hugel (Plantae Novae Hollamhae, 1848, 56) w, in my 
opinion, a form of L UnophyUm FenzI, os the description is applicable to it 
The leaves of L Gaudichaudt DC figured bv Ethugshausen (Ubei Die 
Blattskelette der Loranthaceen, Taf a, Fig 16) cannot be separated iioni many 
specimens both m shape and venation over a large iange ot specimens Jrutn Poit 
Jackson and other districts 

Bentham does not refer to L Gauckchuwh DC in the “Flora”, he evidently 
overlooked it, as it is referred to by Mueller m his Report of the Burdekin Ex¬ 
pedition (1800), which is quoted by Bentham fn the “Flora” 

It appears to me that Woolls* specimens from Parramatta, quoted by Bent- 
ham under L , pendulus Bleb var. parvtflorua , are refei able to L Gaudichaudt 
DC or L* congener Sxeb, as both species are plentiful in the above locality It 
u» quite possible that he also regarded the Parramatta plant as L miracufosu# 
Sfiq. or X. Melaleuca* Lehm. 

Had he ample material of these species, especially the fruits. £ am confident 
that his decision would have been different 

Mueller (Report Burdekin Expedition) refers to this species as follows “An 
extreme form seems the L Gaudichaudu, varying with 4 and 5 petals, having the 
leaves and flowers reduced to remarkable smallness, and the anthers by diminu¬ 
tion of length altered to an ovate form ” 
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The (inly othei ictord I am able to trace of this species in Australian liters- 
tuic is b> Woolls (A contribution to the Flora of Australia; Botany of Ash 
Island, 1802, 187) He says “L Gaudtchaudt DC grows principally on Mela¬ 
leuca ” 

Synonyms—L pendulus Rieb var parvtfloras Benth (in part), Vendroph - 
thoe Gaudwhaud < 0 Don 

Range- Tins species is ho far confined to New South Wales, and appears to 
be restricted to the coastal range, extending from Thirlmere, South of Sydney, 
to the Queensland border Its appearance can be looked for in the northern 
State 

Xnt South T Vales Thirlmere to Granville, Parramatta to St Mary’s and 
Richmond, Homebush to Hhodeg, Lakemba, Penshurst, Domgo Forest Reserve, 
Acacia Creek, Ash Is, Clarence River 

Afftmttes —Its closest affinity is L imraculoeus Miq var Melaleucae, from 
which it can lie distinguished by the minutely pubescent voung parts, buds, and 
sraallei llower^ wiih their corresponding frailer and smaller peduncle and pedicels, 
also in the small globose fruit 

From L rturaculosus Miq, it is distinguished by the preceding characters 
and in the smaller, one-neived, nanow, cuneatc leaves The bright red fruits of 
L Gaudtchaudi bear some resemblance to the fruits of L Pretext, L Gamboge t, 
and L hnophyllm , the latter three are terete-leaved species 

Phrygtlanthus BtdwiUn would easily pass for this species when m fruit, as 
the foliage of some forms and the fruits are remarkably homoplastic, but the 
bifurcate peduncle, if present, is a distinguishing character The anthers of 
course are different in both 

The common host-plant of L Gawkchau<k, according to Mr E Cbeei who 
has revised the genus Melaleuca , is JIT gentsHfoha Sm, and not M parvifolw 
Lindly, as generally accepted 

In the George’s River district, this species forms dense compact masses, 
sometimes completely smothering the host to within a foot of the ground It is 
m easy reaeli of cattle, but they do not appear to eat it 

IToats —Loranthaceae Loronthus pendulm Sieb, L congener Rieb Myr- 
tflccrn* Melaleuca gentsUfoha Rm , M styphehotdee Sm 


14 Louanthuh Preissii Miq (Plate ix ) 

Ixhm, Plant View, 1844-6, 280, Walp, Kept Hot Syst, v, 1846-40, 938, 
Miq, Ned Kruidk Arch, iv, 1866, 105, Benth, BF1, m, 393 impart, forma 
(a) , Wild, P) Nov Then, u, 1909, PI 76, Engl, Engl et Prantl, Pflanzenfam 
as L hnophyllus Fenasl 

The follow mg is a translation ot the original description —Glabrous, 
munches twetc, leaves subopposite terete, flUforin, somewhat straight, subacute or 
"i""*' *]‘' 8hy , or *« PPI » lw ' t Flowers mi axillary two or three branched cymes 
shorter than the Iea\es, pedicellate, or the central one sessile, calyx shortly ob- 
como, the limb uneven Petals 5, linear-spathulate, concave at the apex, ■*«««.■ 

sw U ?? r ‘i 0 I )ctal8 - <> f Pf t u ®l length and a little shorter 

than the Aliform style which is thickened upwards 

s™S K, tn° n *». AC0C ’ a f “E P ® rthl flowenn *' 8 3 18 Herb Prews No 1611 

vcrv ^ffil "l (L S ,aguar l nae) ’ ,rat the ^florescence and flower* 

f w shap * „ branches and branehlets terete, straight, alternately 

forked, glabrous, smooth, dark green leaves straight or carved, 4-6 em long, 
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somewhat terete, wunkJed and somewhat rigid when dry, blunbsh or acute, 1-2 mm 
thick Flowers oymose, the partial cyme two- or three-branched, supported on 
pedicels about 4 can long, the central flowers sessile, bracts flesh-coloured, ovate, 
acute, navicular, glabrous, or the Apex somewhat ciholate or tom, dark brown m 
a dry state, the peduncles 24 cm long Huds cyhn(lncal-clavate, a little inflated 
at the base, somewhat straight, the apex thick and obtuse Calyx shortly ob- 
comc, somewhat cupular, 2 mm long, tbe limb truncate oi uneven Petals 5, 
linear, the apex elliptical, dilated, somewhat acute, concave, stamens inserted a 
little below the expanded portion, anthers hnear-spathulate, acute, 3 mm long 
Style filiform, slightly exceeding the petals, thicker towards the base, stigma 
scarcely capitate, somewhat truncate 

Additional notes —Glabrous compact shrubs, 1-3 feet in diameter, union ball- 
like, branches pendulous, terete, 1-4 feet long, leaves opposite, alternate oi in 
clusters of 3 or 4 on tbe same specimen, terete or somewhat compressed, mostly 
slender, straight or curved, acute, 14 to 4 niches long Inflorescence cymose, 
glabrous, cynics 1-3 together on the nodes of the old and young branches, 
peduncles slender, i to 1 inch long, considerably thicker at the base, usually only 
2--3-branched, each with a partial cyme of 3 flowers, the central flower of each 
triad sessile, the lateral flowers on slender pedicels 5-9 mm long, bracts concave, 
navicular, cibate on the margin, about as long as the calyx, but sometimes exceed¬ 
ing it, calyx cupular, the limb minutely denticulate-ciliate, and often undulate 

Buds robust, reddish, 1 inch long, clavatc at the top, angulai or scarcely 
terete towards the base, the latter abruptly inflated to a diametoi greater than the 
calyx, causing the run oi the calyx to bulge over the solid portion of the calyx 
Petals 6-6, yellowish in the upper portion, reddish towards the base, narrow- 
ppathnlate to lanceolate from the insertion of the filaments upwards, very narrow 
to withm 4-5 mm of the base, then abruptly broader than the top Filaments 
dork red, the adnatc portion compressed and enlarged near the base, causing the 
corolla to become abnormally inflated at its junction with the calyx, tbe free poi- 
tion about as long as the anthers Anthers oblong, 3 mm long, pollen grains 
bright yellow Style angular, geniculate about 3 mm below the stigma, and 
gradually narrowed upwards, stigma fiat or repend Fruit glabrous, globose, 
white, spotted red or flesh-coloured, often changing to a dark red and, according 
to Mueller, about the size of a pea (eute Trans Vic Institute, 1854-55, 128) 

Disc fleshy, raised around the base of the styles obscurely 5-angled, and con¬ 
spicuous on the npe fruit Seeds narrow elliptical, faintly 5-nbbed, 4-5 mm 
long Endosperm white, bony when dry, hypocotyl terete, verrucose, disc conical 
Embryonic cotyledons narrow, spathulatc, thick* 3 mm long, not withdrawn from 
the endosperm on germination 

Synonyms —L Pretsstt Miq , vanetas T Miq (le) I have not seen MiquePs 
specimen but, judging from the description, it appears not to vary to any great 
extent from the typical form, which is fairly uniform, and m a large senes ol 
specimens the leaves are alternate on some branches and opposite on others on 
the same specimen The flowers are also much bnghter when exposed, than those 
collected m shady places. So far T have not seen a specimen differing materially 
in any characters from the typical form from Western Australia L scopanus 
Miq (l c ) I am inclined to regard as a synonym of L Pretestt Miq It appears 
to have been desenbed from imperfect material Mueller (Rept Burd Exped ), 
when discussing L acopanus, states that it is the same as L Pretsstt 

Range —The South Australian localities quoted by Bentham (le ) are m all 
probability referable to L Pretsstt Miq, as all tbe authenticated specimens ex- 
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attuned by jiu hum S A ptoved to be this species, and, strange to sa>, I have not 
seen a single sp<uiiu*ii «t the typical L hnophyllus Fensl from South Australia. 

\] extern Australia Avon and Irwin Districts (frequently on Acacias), York 
(on Acaaa acuminata), Gin Gin (on A oyanophylla), Mmgmew (on Acacia sp.), 
Ernest Giicb Range (on At acta aneura , also recorded in Trans Roy Soc S 
Aust , xi , 189li, 300 as 1 hnophyllus), Strelly R (on Acacia colletiotdes) South 
Australia Uppu ( oojanoornm Creek (on Acaaa aneura, recorded as L hno* 
phyllus), SoiuUulK Luke Halt (on A aneura ), L Eyre, Cooper’s Creek, Lake 
Australia (on 1 melanoJtylon), Dublin Scrub, Mypunga, Lyndhurst, Leigh’s 
Creek, Tullacallann Cieek (on A stenophylla), Bunda Plateau, Crystal Brook, 
Hobeits Town, Clarendon (on A mclmoxylon ami on L pendulus ) , An dr ossa, 
Baiossa and Alt Lotty Range (on A melanoxylon and A rettnodes), Murray R 
to tipuneei'b Gull, 0\ tiland Cornel (on “Needle Acacia”) Victoria* Toronto 
(on A rMinottes), llawkesdale, Grampians (on A decurrens) New South Wales 
Dai ling K neai Wentworth (on A tetragonophylla) , Broken Hill (on A . aneura, 
Myoporum platycarpum, A tetragonophylla and A aneura), Cobar (on Acaaa 
sp ), Gunbar (on A Oswald*), Tibooburra (double parasitic with L Exocarpt on 
A tetragonophylla) } Queensland North from Broken Hill, Diamantina. Northern 
Territory Dalhousie Springs (on Acaaa sp ), Dalhousie Station (on A, saltan a 
\ ur van am, recoidod as L hnophyllus), 1 draco wra, Finke R, G of Carpentaria 
It will be seen tliat L Pretsm is recorded for all the States of the mainland, 
and is found not only in the coastal districts of Western Australia, but is also 
plentiful in Central Australia, which is probably its home The palatable* fruits 
me eagerlv eaten by many birds which, no doubt, accounts for its wide range, 
its tiowenng reason appears to be from December to March It is very singular 
that rolleetors have only noted this species growing upon Acacm, except in one in¬ 
stance, when it was found on Myoporum platycarpum 

The throe specimens fiom Victoria, the only ones 1 have seen from that State, 
\ary from those of the othei States in the more slender foliage and slightly smaller 
Howei s The most robust and most handsome specimens are those from Central 
Australia, in which the petals are highly coloured 

Affinities - -L Prnssn Miq differs from L hnophyllus Penal in being strictly 
glabrous, both in lobage and ltowers, the latter are wore highly coloured, and the 
torolla is less angular and more inflated at the base, the fruits also are larger, 
glabrous and less contracted at the top than those of L hnophyllus Fenzl 

L Pretest% Miq is also closely allied to L Ccmbagm , from which it differs in 
the shorter and glabrouB leaves, larger and more robust glabrous buds, differently 
shaped calyx, and in the larger and more highly coloured fruits 

According to Max Koch (Trans Roy Soc SA, xxu, Part it, 1808, 101), 
the native name of this species is Partapee 

Hosts — Lor&nthaceac Loranthus Exocarpt Bohr , L pendtdus Sieber Legu- 
mmonae Acaaa acuminata Benth , A aneura FvM, A collehoides A Conn, 
A cyanophyUa Lindl * A dec ur rens Witid, A LehmanwanaTvVL ,A melanoxylon 
RBr , A Osualdt FvM , A rettnodee Sihlecht, A saltcma Lindl \ar van one 
Benth , A sent m FvM, A stenophyUa A Cum , A tetragonophylla F v.M 
M>oporaeeae Myoporum platycarpum RBr 

Var mi>YMA, nvai (Plate ix, % 0) 

Glaber, lanus tcretibus, folus teretibus, pedunculate 2-floribus, 5 mm longo; 
pedicelhs granUbus levitei compressis 6-8 mm longis, alab&stns fonnae typioae 
Muuhbus, 13 mm longis Calyce obcomco bmbo repando, fmetum non vidi 
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Flowers in pans on slendet, slightly compressed pedicels. b-8 mm long, tin 
common peduncle 5 mm long Buds Mimlai to the typical form, 13 mm long 
Calyx in the spent dowers conical Fruit not seen Queensland, Diamantina, Di 
T. L Bancroft, April 1892, No 1078, 

The only specimen seen of this variety is bomewhat fragmentary, hut the 
didymous inflorescence is a striking contrast to the typical tnflorous cymose in¬ 
florescence of this senes, and is apparently constant, when m bud, it is some¬ 
what similar to L MitoheUtanu, but the flowers are not tubular, the segments are 
separable to the base The common peduncle appears to be articulate m the 
middle, if this is so, it is unusual in this senes On the other hand it may be 
bifurcate in perfect specimens. It given the impression of a secondary peduncle, 
but from the scant mateiial it is difficult to come to a definite conclusion Further 
field observations are necessary to define it tlearh 

15 Ijouantuus Ca mb Alibi, nsp (Plate x ) 

Quoted by Bentham (BF1, in, 393) midei L Inwphyllua Fend as (h), “with 
slightly tamentose flowers from Bnsbane to Port Jackson and IUawarra ” 

After a careful companson with L hnophyltm Fenzl, and taking into con¬ 
sideration its wide range, and the numerous specimens which came under 
scrutiny, together with my field knowledge of the plant, I teel justified in raising 
it to specific rank 

Frutex plerumquc dens us cinereus pendulus globosus rauus tenuibus glabns 
nisi minute tomentosis apicibus Folia teretia gracillima 3-8 unc longa In- 
fioresoentia cymosa cynns axillaribus aliquanto tomentosis 2-4 ramatis utroque 3 
lionbus centrali sesnh Gemmae pomginosae graciles 1 5-2 cm longae Corolla 
petalis subhlhma Filaments basi non calearato. Antberae aduatae oblongae 2 
mm longae Fruotus globosus fere glaber colorem carms exbibens 3-5 nun diam 

Usually compact, pendulous, ashy-grey shrubs with a ball-like union, and 
slender glabrous branches, except for the very young parts which are minutely 
tomentose, this passing away with age, 2-4 feet long, forming a mass 1-4 feet in 
diameter. Leaves very slender, the young ones slightly tomentosc, glabrous when 
full* developed, opposite, alternate, occasionally m little clusters of 3 or 5, terete, 
wrinkled, 3-8 inches long, acute or with a small oblique mucro Inflorescence 
cymose, cymes axillary, occasionally terminal on very old plants, the common 
peduncle terete, 1J-2 cm long, or longer, bearing an umbel of 2-4 rays, with a 
partial cyme of 3 flowers, the central one of each triad Bessile, the lateral flowers 
on short pedicels Bracts minutely pubescent, narrow, acute, calyx cupular, very 
small, tomentose at the base, the limb ciliate and almost glabrous Buds slender 
slightly tomentose, terete, elevate at the top, the base somewhat inflated, under 2 
em long Petals 5, free for their entire length, very thin reddish to purple- 
brown inside, flesh-coloured or hoary pink outside, narrow-lanceolate, often with 
a central line. Filaments reddish, the free portion compressed, 5 mm long, 
anthers adnate, narrow-linear, or linear-oblong, 2 mm long Fruit globose, 
crownefd with the persistent calyx-limb into a very short tube, frosted or mmutel> 
tomentose, pearl-white to flesh-colour, 3-4 mm in diameter, disc circular, con- 
spucuous. Seed elliptical, with 6 scarcely prominent furrows around it, the base 
spungy, the elastic home, corresponding with the 5 furrows, very thin, exceeding 
the seed by about 1 mm Endosperm white, hard and bony when dry Hypo- 
cotyl very slender, verrucose, suctoral disc flat Embryonic cotyledons narrow- 
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linear, obtuse, not withdiawn on germination, primary leaves serai-terete, acicular 

The description is drawn up from specimens from Grose River and banks 
of the Nepean, near its uuifluence with the Grose, parasitic on Caauanna Cunning- 
hamtana Miq , J H Maiden and B H Cambage, No 758, 9, 1900 Robert Brown 
collected at this spot about May, 1803, and January, 1805, his specimens are re- 
lorred to by Bcntham (Ic ) 

Named in honor t»1 Mr R H Cambage, who for many years has taken a 
keen interest in the native flora, and has contributed many valuable specimens to 
the National Herbarium 

Synonym — L Unopkyllus Fenzl var purviflorw A G Hamilton (Proc 
Linn Soc N S W , n , Second Series, 1887, p 282) is probably the same as L 
Cambaget, but as there is no description oi specimen in existence, its identity 
cannot be confirmed 

Range — Nrw South Woles Burriniuck and Taeraas Bridge, south of Yass 
(on Casuartna Cunntnghamtana ), Narrandcra, Barmedman (on C lepidophloia), 
Bowan Park, near Cudal (on C Cunmnghamuma) , Trangie and Nyngon (on C 
lepidophloia) , Nepean and Grose Rivers (on C Cunningham tana ), Newport to 
Barrenjoe> (on C glauea), Agnes Banks Windsor (on C suberosa, Melaleuca 
hneartfohus and a cultivated plum), Tuggerah Lakes (on C glauea), West Mait¬ 
land, Belmont (on C glauea ), Tilligerry, near Booral, Mudgee and Dubho (on 
C sp ), Narromine (on C iAiehmanni) , West Bogan (on Casuartna and Eremo - 
phda Mitchelh ), Buguldie (on C Ounninghamtana) . Warrumbungle Ranges, 20 
mis NE oi Boggabn (on C Cunntnghamtana) , Narrabn (on C lepidophloia), 
Yanawin Station, Barwon River, Wanalda (on C lepidophloia), Casino (on C 
tonflow), Richmond R (on C glauea ), Kyogle (on Eugenia Smithn), Wallan- 
garra Queensland Brisbane R (on Casuartna), Buhmba (on Notothixos 
subaureus, the latter on C glauea), Burpengary, Imbil (on C Cunmnghamiana ), 
Surat, Stannary Hills, Evelyn, Herbcrton (on C torulosa) 

At Bowan Park, near Cudal. this is the most common Loranthus fre¬ 
quenting Casuartna Cunntnghamtana, and occasionally parasitic on L pendulm 
and L Mtqueht It is strikingly constant in its characters, as no marked varia¬ 
tion was observed by me in the numerous plants throughout the district The 
absence of L Unopkyllus from this particular district is also very marked In the 
fruiting season it is visited by many frugivorous birds which are particularly 
partial to its small juicy fruits The following have been noted by mo feeding 
upon its fruits — Mistletoe-Bird, Dtcaeum htrundinaemm (vide Leach, No 336), 
Golden Rumped Diamond-Bird, Pardalote xanthopygxus, No 341, Silver-eye, 
Zoster ops coerulescens, No 334, Soldier-Bird, Myzantha garnfla, No 368, Leather- 
head, Troptdorhynchus comtculatus, No 374, Rosalia, Platyeereus extmtus, No 
202, Cockatoo-Parrot, Calopsxttacus novae-hollandkae, No 196, Galflh, Caaatua 
rosetcapilla, No 194 

Affinities—L Cambaget is closely allied to L hnophyllus Fenzl, from which 
it differs as follows — 

L Cambagei, nsp L Imophyllus Fenzl. 

Branches glabrous, or the young Branches hoary-tomentose for two or 
shoots minutely pubescent, the pubes- more years 
cence passing away the first year 

Leaves very slender, only the very Leaves hoary, thick and coarse, 
young ones slightly tomentose, 2-8 sometimes becoming glabrous with age, 
inches long 2-6 inches long 

Cymes slightly tomentose or scurfy, Cymes densely woolly-tomentose; the 
peduncles slender m proportion to the common peduncle short and stout, 

hoary-tomentose, 1J cm long, usually 
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number of flowery scantily pubescent, 
rarely less than 2 cm. long, lateral 
pedicels slender, 6-7 mm long. Flowers 
numerous 

Buds slender, 1 6-2 cm long Petals 
very thin. 

Filaments terminating without a 
conspicuous spur at the base, 5 mm 
long, Anthers 2 m long 

Fruit globose, flesh-coloured, 3-5 mm. 
in diameter, nearly glabrous 


1 cm , lateral pedicels stout, 3-4 mm 
long Flowers few 


Buds robust, 2-2 6 cm long Petals 
thick 

Filaments ending in a spur-like cal¬ 
losity at tbe base, the upper free por¬ 
tion 4 mm long; anthers 3 mm long 
Firnt urceolate to elhpiieal, 6-7 mm 
in diameter, Jioary-tomentose 


From L Prewu Mkj , it is distinguished by its longei and more slender 
leaves; pubescent young shoots, slender mealy buds, and sxnollei fruits The buds 
of L Pretmt Miq are more inflated at the base than those of L Camhaget 

It is interesting to note that L Ccmbagei has not yet been found associated 
uith L Premu Miq, and the latter species has not yet reached the eastern and 
north-eastern coast 

Host# —Casuanneae Casuanna CunMnghawana Miq, C qlauta Sieb , C 
Itpidaphlota FvM., (7. Lmhmannt R T Baker, C svhero&a Ott et Diet, C 
torulosa Ait Loranthaceae Loranthm pmduhts Sieb, L. Mxqueht Lehm , Noto- 
thtxos eubaureus Ohv. Rosaceae. Plum, var Lutherboro Myrtaceae Melaleuca 
kneartfohus 8m . Eugenta Smtthu Pou 


10 Lobakthus ukofhylluh Fenzl (Plate xi) 

lfueg Enum, 1837, 66, Walp, Rep Bot Syst, u, 443, Huogel, PI $Tuv 
HoU, 189, Benth, B.F1, wi, 393 (in part), Muell, Key Viet PI, i, 273; 
Moore and Retcbe, FL NSW, 228, Bail, Q’land FI, Part v, 1380 

Benthain and Hooker (Genera Plantarum, m, 208) credit Presl with being 
the author of L hnophyUus , not Fenzl, which appears to be a mistake. 

This is the forma (c) of Bentbam (Ic ) "with woolh-tumentoso flowers, m 
New England and West Australia.” 

I have not seen the original description, and, as Bentham'n description in¬ 
cludes more than one species and that of Huegel (though more accurate) is 
scarcely sufficient 1 am obliged to re-descnlw it, and in so doing, take 0 H 
Sargent’s No. 274, and A G> Hamilton’s No 717, the latter is from Perth and 
the former from York, W Australia, which is m the vicinity of the typo localit> 

Compact shrubs forming drooping masses 2-7 feet long, 1-3 feet in diameter, 
union ballrlike. Branches hoary tomentose when young, also the leaves, glabrous 
or almost so when old; leaves opposite, alternate, or m clusters of 3 to 6, terete, 
stoat, rugose or wrinkled when dry, 1-0 inches long (usually 2-4 inches), straight 
or curved* mostly obtuse, occasionally acute Inflorescence cymose, axillary, or 
springing from the nodes of the leafless branches Cymes densely woolly, hoary- 
tomentose; the common peduncle short and stout, bearing 2 or 3 lateral or partial 
cymes, each with 3 flowers, the central flowers sessile; the lateral flowers ou short 
woolly hracteate pedicels. Bracts fleshy, narrow-navicular to cordate, acute, 
sometimes exceeding the short calyx, calyx cupular, densely woolly-tomentose, 
the limb contracted and fully half the length of the calyx, dosing over the disc 
afteg tbe petals fall. Buds robust, hoary-tomentose, angular m the lower half, 
elavate at the top* 2-2* cm. long Petals 4 or & free, reddish inside, thick, the 
tipper portion spathulate, concave, with a taft of micas deciduous hairs inside 
beneath the acute apex, the lower portion uniformly narrow-linear, filaments 
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rather thick, compressed, ending m a spur-like callosity, 4-5 mm from the base, 
fringed on either side with a minute woolly toinentum, the apex jagged and some¬ 
what ciliale, the free uppei portion about 4 mm long Anthers adnate, linear- 
oblong, d mm long, the tells conspicuous Style angular or sulcate, rather Arm, 
bent a little below the small, scarcely enlarged stigma Fruit urceolate, densely 
Loary-tomentose, 5 8 nun in diameter, contacted at the top into a very short tube, 
disc conical without conspicuous angles Seeds white, elliptical, with a small 
spongy base, 5-angled towards the top Hypocotyl white, slender, veirucose, 5-10 
mm long, suetornl disc rnthei large, embryonic cotyledons narrow-obtuse 

Range —This species, like its congener L Prctsm Miq, has been rocoided for 
all the Stutes by Ben thorn, but I have not seen a typical specimen of L Iwophyllus 
Fcu/1, lrom South Auslialiu or the Northern Territoiy In the compilation of its 
range 1 have, in fcomo ensoa, quoted, without prejudice, the lecords of vanous 
authors, and it remains ior botanists in those States to verify these recoids I am 
influenced in my opinion that it docs exist m those States, by the range of L 
Prrissn Miq, toi it would be unnatural foi it to appear in the western and 
tastern States and not in the central States 

In some ol the Victorian and New South Wales specimens the /lowers are 
donscly-woolly white and almost sosbiIc and, like all other species, the bracteato 
pedicels vary considerably in length 

Western Australia Swan River (Prciss Nos 1611, 16J3, 1615, 1618, quoted 
by Ben tluim), Perth (on Casuanna glauca ), York, Banks ot Avon River (on 
Casuanna sp), Irwin District, near Northampton (on Casuanna sp ), Siberia 
Soak, between Yilganma claypans and Pindinme Soak (This may be L Preissn 
Miq, but the author (Moore) does not state whether his plant is glabrous), 
Murchison, Shark Bay, Dirk Hartog’s Isle, Ernest Giles Range, Sturt’s Creek 
Northern Territory Hermansburg, Fmke River (Trans Roy Soc SA, v, (1881- 
82), 31, also Report Horn Exped, Part m, 160), Bay of Rest (quoted by Ben- 
thara, Ic) Queensland Evelyn, near Herberton (on Casuanna toruloaa Ait), 
Baiakulu, via Chinchilla (on "Foiest Oak/’ Casuanna sp ), Warwick, Mount 
Perry, Moieton Bay Neiv South Wale « CJaronoe River, (on Casuanna lepido - 
phloia), near Narrabn (on Casuanna Luehmanm), between Boggabn and Narra- 
bn (on Loranthus miracuhsus Miq, vai (&), and on Casuanna lepido phloia), 
New England, Gungal (on C Luehmanm), Telligerry, Booral, Eugowra (on 0 
Luehmanm), Narrominc (on C Luehmanm ), Wittagoona (on C Irpidophloia), 
Byrock District (on C lepido phloia), Trig Station, Louth (on Casuanna sp ), 
Broken Hill, Banks of Campbell's Creek (on Casuanna lepidophloia), Barrier 
Ranges, South-Western NSW, Temora-Barmedman (on C glauca), Lake Albert 
(on t 1 lepulophlo%a), Moama (on C Luehmanm) Victoria Werribee, Port 
Plnlhp, Geelong Distnct, North Creswick (on “Blackwood-trecs,” Acacia melon - 
oxylon, but the mistletoe was not observed on any other plant, nor on the smaller 
second growths of the Blackwoods The elevation is about 1430 ft), Dumosa (on 
“Bull Oak,” Casuanna Luehmanm), Dimboola (on Casuanna glauca), towards 
the Junction of the Ovens River and the Murray (on Casuanna sp) 

Sargent (Ann Bot, xxxii , 1918, 216) gives an interesting biological note on 
this species 

Affinities-Its closest a/bmty is with L Cambag*t, from which it differs in 
its large, wooUy-tomcntose buds and flowers, thickor leaves and more ureeolate 
and woolly-tomentose fruits* 

In general appearance and m minor characters it resembles L gibberulus 
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Tate, from which it is uadily distinguished by its triads of fiowcis* free filaments, 
and less tomentose leaves 

Kants —Casmirmeae Casuartna glauca Siob, C Icpnlophlom FvM , C Lueh- 
nutmn R T Baker* C suberosa Ott et Diet, C torulom Ait Loranthaceac 
Loranthus niiraculosw Miq vm Boormam Ixguimnosnc A<acta melanoxylon 
R Rr Myoporaceae Erenwphtla Mitchdh Benth 

17 IiORA\rmrs (Y)Nsi»n i i ^ Bailey (Plato mi ) 

yland Agric Juurn, xxm, 1911, 198, Plato xx , (Joinprthcnsiw Cat Qland 
PI (Fig 448 bis ), 464 

A MHnouhat stout plant, the branches dichotomous, chwlv and nregularly 
ribbed, often of a glaucous colour between these l eddish ribs, the nodes lathor 
close and prominent Leaves coriaceous, nearly oi quite sessile, the laiger onoa 
21 to J in long, 11 to li in broad, obliquelv ovate, very blunt at the apex, taper¬ 
ing to the base from about the centre, margins entire, somewhat undulate, 3 to 
5-neivt*d, the nerves slightly branched, the reticulation fiunt, the smaller leaves 
moie numerous, oblong, or obtuse eunente, sessile in veiy shoitlv petiolate, from 
1 in to 2£ m long, the maigins even, usually 3-runed FJuwois in axillary (vme*, 
very dense and dark-coloured, sessile, the hi acts and calyx clothed with hairs, 
hoary-wliite on the calyx, dark on the braits Bracts tiiangulni, calyx-lobes 
minute* Petals free, 6 to 9 lines long, nuriow 

Uab —Eidsvold (Dr Thos L Bancioft) 

Supplementary halts front- spctiauns ifcnotd from l)t Bancroft from the same 

locality 

Indoiesceuce axillary, composed oi 5 to 9 almost sessile cymes m the axils, 
or springing from the nodes of the old branches, often encircling the nodes 
Cymes two-branched, each branch beating tluee closely sessile 11 owe is The com¬ 
mon peduncle hoary pubescent, about 3 mm long, Incoming more elongated in 
fruit, m some specimens nearly 1 cm Jong and ulmost glabrous 

Bracts somewhat spreading, nanow lanceolate, concave, ciliate, nearly glab¬ 
rous on the back, the persistent biaot thicker than the deciduous ones Buds 
glabious, narrow cylindrical ciavate, acute oi obtuse, 15 nun long Calyx 
cylindrical, the base densely hoary-tomentose, the rather large limb glabrous or 
neaily so, with an almost entire cilmte margin* Petals 5, greenish, divided to the 
base into narrow-linear spathulate segments, minutely downy along the inner 
margins, above the attachment of the filaments, deflexed after anthesis Fila¬ 
ments compressed, green, terminating a purplish erect adnnte anther about 1 mm 
long, style green, angular, stigma somewhat conical or scarcely capitate Fruit 
urceolate to bottle-shaped, with a rathei long neck, the inflated portion densely 
tomentose, 6 mm long, 3 mm m diameter Epicarp hard and thick, seeds 
globose, viscin scanty Hypocotyl green, rugose, endosperm green Embryo 
ciavate, the embryonic cotyledons spathulate when opened out, not withdrawn on 
germination 

Range—L consptcuue is a Queensland species, known only from Exdsvold 
and Broad Sound The author points out that the Broad Sound specimen was 
“received several years ago from the Herbarium, Royal Botanic Gardens, Kew, 
and labelled L coronatus , no authority, however was given for the name coron- 
atue, which has since been applied by Engler to an African species ” 
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Affunties ~L conspcuus is allied to L Qwmdmg Lrndl, as ouggwled by 
tho autbyi, irom whiih it ib readily ^epaiated by the differently duped leaves, 
almost sessile cymes in dense elustei s, sessile flowers, and very dissinnlarly shaped 
buck and fruits 

Some forms of L congener nupet licially resemble L eorwpu'uwt in the leaves, 
but the Jloial and caipologioal diameters are veiy different 

L Betchci has the chaiactcnstw inflorescence of this species, but it w con¬ 
siderably longer, the leaves are also much narrower 

Ha*tn — Lorantbaceae Loranthm Quandang Lmdl var Bancrofti Bail 
Ifbamnmun* ilpkitoma excelm Rcjw? 

18 Loka\thus Bktcuh, n*p (Plate xiu ) 

Krutex glaber uectus coniertub, rami* tcretibus lentieulanbu» paulluin apud 
nodes trementibus apices juveniles glabroe praebmtibus Kolia opposita angusta 
ad late-spatbulata vel obovata ohtusa tiiph-oostata, petiol&ta. lnflorescentia 
eymosa, ev mis hiradiatis, utroque lamo 3 flores seasiles iorente, pedunculns com¬ 
munis teres 8-12 mm longus pare iter cineruo-tomentosus sicut podicelh bracteaii 
Bracteae arutae naviculares obscure brunneae Gemmae glabrae tenues 1 mm 
diatn parum elavatae 20-25 mm longae Cahx pyrifoimw 3 mm longis bnsi 
pubeseens Corolla 5-petals liber is vmdibus Antherae adnatoe angusto-hneares 
] mm longac Fructus ureeolatus cinereo-tomentosus 0 mm longus 4 mm diam 

Glnbious, erect, compact shrubs often of much the habit and general appear¬ 
ance of L congener Sieb Blanches terete, lentieulate, slightly swollen at the 
nodes, the young tips quite glabrous Leaves opposite, narrow to bioad spafchu- 
late or sometimes elliptical in the Queensland forms, obtuse, tnplinervcd, the 
veins more pi eminent underneath and slightly depressed on the upper surface, the 
lateral ones obscure m wanting, usually diying a dark coloui like L. congener, 
4-8 cm long, 1-3 cm broad, tapenng into a well defined petiole Inflorescence 
cyraose, cymes two-branched, each branch bearing 3 sessile flowers. The common 
peduncle teietc, 8-12 cm long, slightly lioaiv-tomentose, os well as the 4 mm 
bracteate pedicel Bracts acute, navicular, dark brown, somewhat coroosc, almost 
glabrous, the central one persistent, the Intelal ones deciduous, similar m every 
respect to those of L oonspicuus , but more glabrous 

Biulb glabrous, slender, about 1 mm in dimnetei, slightly davate, the de¬ 
marcation lines of the segments slightly raised, giving the buds an angular ap¬ 
pearance when dry, 20 to 25 mm long Calyx pear-shaped, 3 mm long, pubes- 
<ont at the base with a hoary and rufous tomentum, the thm entire limb almoBt 
glabrous except for the minute red-brown ciliate border. Petals green, usually 5, 
free, marked along the entire length of the inner margin with a minute pubes¬ 
cence 

Filaments straw-coloured, compressed, attached to the centre of the segment, 
anthers adnate, narrow-linear, about 1 mm long Style angular, with a scarcely 
enlarged stigma, disc raised around the base of the style. Fruit uroeolate, boary- 
tomentose except the somewhat long neck, fl mm long, 4 mm, in diameter. Seeds 
globose, similar to those of L oonspicuus, the cotyledons are probably the some 
as in that species 

Balhna. parasitic on Al^toma excels*, W. Bauerlen, No 842,12,1892 The 

type 
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Like L consptcum Boil* this species is found on the brash timber of the 
North Coast, extending from Balboa to North Queensland 

Bonpe—New South Wales Ballma Queensland. Cairns, Yarrabah, near 
Cairns, llowick Group (referred to bv Bent ham m B FI under L odontacalyx 
FvM), Bundabeig 

Affinities—L Betchn has tbe characteristic inflorescence of L consptcuus, 
but the common peduncle it much longer, exceeding 10 mm, choreas in L con- 
sptcuus it is very shoit, almost obscure The buds too, are longer, being twice 
the length of those of L conspteuus f while the loaves are usually narrow oblong- 
euneate, and fairly constantly tuplinerved Those of L compieum are often 
quinqucncrved, and on the whole coarser and moie venulosc 

The differences in ihe cbaraoteis appeal to me to be sufficiently distinct as to 
warrant specific rank The Ballma and Cairns specimens, m spite of the great 
distance between the two localities, arc inseparable, and lead me to believe that 
the characters are stable 

L Betchei is similar to L convener Sicb in appearance, the two-branched 
cyme, smaller buds, sessile flowers, and different-ah aped bioct^ arc the pointa by 
Ay Inch it can be distinguished from L, congener 

Named in honour of the late Erast Bctche, late Chief Botanical Assistant. 
Bolamr Gardens, Sydney 

Hosts —HhamriHceap Alphitonia crceha Reiss 

(a) Var m/BiA, nvar (Plate xni , fig 7) 

Rami grariles teretes juveniles aliquanto nunuta farinaceo fcrruginco tomen- 
to uiduti Folia opposite vel alternata ovato-lanceolata in breveni petiolum re- 
pente constncta obscure fiipli-eostata \el latiora qumque-costata 3-4 cm longa, 
1.5-2 em lata exsiccata obscure plumbea Tnflorescentm est cvmus singulans pen- 
dulus duobuo raims ex anlla ortus Floies non visi Fructus juvenilis sessilis 
mtra latas tere cordata* brocteas, dense? cmereo-tomentosus atquo mage* cylin- 
dneus quarn m L Betchei 

Branches slender, terete, tlio young ones more or less colored with a minute, 
mealy ferruginous tomontum Leaves opposite oi alternate, ovate-lanceolate, ob¬ 
long to elliptic, abruptly contracted into a short terete petiole, obscurely tnp- 
hnerwd or occasionally a few of the broader ones qumquenerved, 3 to 4 em 
long, 1 5 to 2 cm bioad, drying a dark lead colour, the petioles 3 to 7 mm long 
Inflorescence cymose, consisting of a sobtary 2-branched erect or pendulous 
axillary cyme Flowers not seen. The specimen is in juvenile fruit only, which 
arc sessile within the broad almost cordate bracts, and densely ho&ry-tomentose, 
and more eylindric m outline than those of L Betchei 

Welsh River, T Barclay Millai, March, 1891, Queensland Herbarium, kindly 
lent by Mr. C T. White 

Perhaps a distinct species, resembling L Betchn m the two-branched cyme 
and in the sessile arrangement of the inflorescence The bracts are also broader 
than those of X. Betchei ; and the tomentum on the young branches is another 
character which differentiates it from that species 

No doubt when more material of this plant is available, it will be found to 
possess other characters which will distinguish it from L Betchei more definitely 

(h) Var. tqmkntiUiA, n var (Plate xui, figs 8-10 ) 

Rami aliquanto craaai partibus juvemlibus minute einerms. Folia peholata 
late-elliptica coriacea ragosa 3-5 costata ut plunmum 4-6 cm, longa 3 cm, lata. 
Cymi 3-8 in faseieuhs bi ramati ut m forma typioa Gemma* per contra hand 
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glabrae sed minute cinereo-loinentoBao Bracteae quoque latioies et magis car- 
nosae 

Branches lather stout, the young parts minutely hoary, leaves broadly el¬ 
liptical, coriaceous, mgose, 3—5-nervcd, the largest 4-6 cm long, 3 cm broad, 
p etiolate 

Cymes in clusters ot 3-8, two-bianehed us m the typical form but the buds 
minutely hoaiy-tomentose, instead ot glflbious, the bracts are also broader and 
more cai now 

Sweors Island. Gulf ot <’arpentana, 3 F Bailey, 6 1001 In Queensland 
Ilerbaiiurn l have onh seen one specimen, but it seems so distinct from L 
licUJur that l have no hesitation in giving it a name 

]t is d uiarsei and appaiently larger plant than vai dubia, mid also differs 
from it in the clustered c>inob 

10 Loiuntijus oBLiqt'A, n sp (Plate xiv ) 

Tiutex glabei plorumque ramis teietibus pallidis Folia opposita sessilia ob- 
lotigo cumata ad elliptic a uliquanto obliqua 3-costata 2-4 em x 15-2 cm Jn- 
floiesmittft c\raosa cyinift birodmtis uttoque tadia 3 flores eentralem aessilem 
pi aebentc Gemmae gracdos tereies aiutuo eUwatac 20-23 mm Calyx eylindrica 
Coiolla 5 pctnlis libeus Filamenla oompressa Antherae lineares adnatae 
Stylis teuuib iingu Ians Stigma sub cap datum F iuct us urceolatus 

Glabrous except loi a minute nitons tomentum in the axils ot the leaves and 
at the base oi the inflorescence Blanches terete, slightly swollen at the nodes, 
pale coloured Leaves opposite, sessile, but not stun-clasping, oblong euneate to 
elliptical, somewhat oblique, coilaceous, 3-nerved, much paler on the lowei sui- 
iate, 2 4 an long, l 5 to 2 cm broad Inflorescence cymose, cymes two-branched, 
each biancb with 3 lloweis, the icntiai one sessile, the lateral on pedicels 4-5 mm, 
long, lomuuw peilunde slendei, terete, gimlnally thicker towards tlie top, brae- 
tcate podundes wlmte Bracts narrow, navicular, the minute membranous mai- 
gw abate with rufous bail's Buds slim tier, terete, acute, clavate, 20-23 mm long 
Calyx evhndne, glabrous, except for the eutnv abate hmb, 2-3 mm long Petals 
tree, usually 5, acute, flluuunts eompiossed, uttaclied about the centre ot thef 
petals, anthers linear, adnatc Style slender, angular, usually bent m the uppei 
portion, stigma sub-capitate I'ruit urceolate 

Johnstone Riva, Noitli Queensland, Di T L Bancroft Labelled L Quan - 
dang Lmdl vai aniplenfolms in Btisbane llerlnnum The t>po 

It has also been collected at \ arrabali, near Caiinn, parasitic on Mangroves 
Thm specimen is ui liuit, whicli is very similar to the fiuils of L congener Sieb , 
the leaves are also broader, more ovate and less oblique Both localities are on 
the North Queensland coast 

Affinity —In the mfloiescenee L ohkqua shows a strong affinity to L Benth- 
ttm > but the leaves of both species are very dissimilar It baa much m common 
with L Betchet , irom whn h it is distinguished by its almost sessile leaves 
Host* ^ cibaiaieae Aitcemmi offtcinahv L 
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EXPLANATION OP PLATES III -XIV 
Plate in 

Loranthus quaenslandtous, n Bp 

1 Portion of flowering branch (nat size), 2 Bud, enlarged, 3 Flower, en¬ 
larged, 4, 6 Bracts, showing variation, 6 Calyx, showing the depressed disc 7 
Fruit (nat st/c) 


Plate iv 

A Loranthus Cycneus-Smus, n sp 

1. Flowering branch (nat size), 2 A bud, 3 Flower, 4 5 Anthers, trout 
and back view 6 A spent calyx with the rather thick style 
B Loranthus Mackayetma, n sp 

7 Flowering branch (nat size), 8 A bud, 9, 10 Anthers, front and back 
view, 11 Calyx with stvle attached 


Plate v 

Loranthus nuraculosus Miq 

1 Flowering branch (nat size), 2 Bud, enlarged, 3 Flower, enlarged 4 
Anthers, enlarged, 5 Fruit, slightly enlarged 6 Lower portion of segment 

Piste \i 

Loranthus nuraeulosus Miq, (a) var Melaleucae (Tate), nov comb 
1 Flowering branch (nat size), 2 Bud, 3 Lower portion of segment 

Plate vu 

Loranthus tmraculosus Miq (6) vai Boorman /, w var 
1 Flowering branch, Cobar (L Abraham, No 774), 2 A bud, 3 Fruit (nat 
size). 4 A germinating seed with two radicles, 5 Embryo, enlarged 6 Embryo 
with the cotyledons opened out, 7 Lower portion of segment showing the basal 
spur, which ix more prominent on some segments than others, 8, 9 Bud, calyx 
and style of U 1 var pubu>era> n var 

Plate vui 

Loranthus Gaudichawk D C 

1 A young flowering plant (nat size), 2 Bud, enlarged, 3 Flower, en¬ 
larged, 3a Base of segment showing callosity, enlarged 4 Anthers, front and 
back view, 5 Bracteate pedicel, 6 Fruit (nat ^ize, and slightly enlarged) 7 
Seed (nat size), 8 beed, enlarged, 9 Germinating seed with two radicles 10 
Germinating seed, tnlarged, 11 An advanced seedling showing the Imear-obtuse 
primary leaxes 


Plate ix 

Loranthus Preissn Miq 

1 Flowering branch (nat size), 2 Bud, enlarged 3 Flower, enlarged, 4 

Segment, enlarged, 5 Fruit, enlarged, 6 Seed (nat size), 7 A young seedling 
vith the endosperm removed showing the cotyledons, 8 An advanced germinating 
seed, enlarged 9 var dtdyma , n var 

Plate x 

Loranthus Cambagei, n.hp 

1 Flowering branch (nat size), 2 Bud, enlarged, 3 Flower, enlarged, 4 

Base of segment, enlarged, 5 Fruit (nat size), 6 Germinating seed, enlarged, 
7 A seedling (nat size), probably in its second year 

Plate xi 

Loranthus Unophyllus Fenzl 

1 Flowering branch (nat size) 2 A triad of sessile buds 3 A bud, en¬ 

larged, 4. Flower, enlarged, 5 BractB, enlarged, 6 Lower portion of segment 
showing the spur-like callosity, 7 Segment of a flower from Queensland, showing 
a slightly hirsute filament and different-shaped callosity at the base, 8 Fruit (nat 
size)* 
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Plate xji 

Loranthuv cvnupicuus Bail 

1 Flowering branch (uat si/e), 2 Bud with deciduous bract attached, 3 
A cymule showing 3 bud*? and 3 calyces, 4 Flower 5 Anthers front and back 
view 6 Fruit (nat si?U 7 Fruit, enlarged, 8 Germinating «feed, enlarged 

Plate xiu 

Lotmthus Bet elm f n»p 
A L Betchei, n sp 

1 Flowering luanth (nut suei 2 Bud, enlarged 3 A segment with stamen at¬ 
tached 4 Anther ,5 Style, 6 Two leave*? and fruit, Howicks Group (F 
Mueller) 

B L Bctihei, var dubia, nvar 

7 Fruiting twig (nat size; 

C L Bdthei, var tomenUlla, n vai 

H Leaf and nmc (nat size) 0 Bud enlarged 10 A broad leaf, Sw©er'« 
Wsnd (J F Bailey) 

Plate xiv 

Jjoranthus ohhqua, n Bp 

1 Flowering branch (nat size) 2 Common peduncle and su ondary peduncles, 
3 Bud, 4 Flower 5 Anther 6 Fruit 



SOM® NOTES ON THE PERMO-CARBONIFEROUS AND OVERLYING 
SYSTEMS IN CENTRAL QUEENSLAND • 

By H I Jknsen, D Sc 

|R it! l^ith April 102.1 > 

1 Introduction The writer has for the post eighteen mouths been carry¬ 
ing ou geological reconnaissance work in the country lying between the Chnrle- 
ville Railway line and the Lougieach Railway line in Western Queensland He 
is in consequence in a position to offer some remarks on the sequence of forma¬ 
tions within the area. An advance account of the general geology of the region 
has already been published by the writer in the Queensland Government Mining 
Journal for the months of March, August and October, 1021 The present paper 
is only a bnef summary of results. 

2 The Geological Sequence m the Camarvom The entire area examined 
bv the writer is for the sake of convenience referred to as the Carnarvons The 
rocks represented in the urea include volcanic, plutome and sedimentary rocks 
ranging from metamorphic to recent The igneous rooks it is not proposed to 
discuss here, except that it might be stated that the volcanic rocks of the Car¬ 
narvon Range, Dividing Range and Spnngsurc areas are chiefly Tertiary, the 
only other volcamee noted being those of Lower Bowen and Star age, together 
with some tuff} sedimentanes in the Ipswich Senes 

The oldest sedimentary rooks are metamorphic schists and serpentines of 
undetermined (perhaps Devonian) age. outeropping over a few small isolated 
arew as buned pinnacles recently exposed by denudahon 

The next rocks in point of age are those of the 8tar Formation, which axe 
taken to be Lower Carboniferous ranging to Middle Carboniferous The Lower 
Star rocka are sandstones with abundant Leptdodendron veUktmumum and inter- 
bedded basic lavas 

At Mt Budge, Drummond Range, a specimen of Awmeutm amtnna baa been 
obtained and the higher Star Beds are mudstones and shales of marine origin, 
with abundant fish remains. The Star Beds arc considerably folded, and an 
tbo equivalents of the Burindi Senes m New South Wales 


* This paper is published with the understanding that the views expressed 
an than of the author and an not necessarily endorsed by tte Queensland 
Geological Survey by whom he was employed at the time of malting the obsam- 
tiona.—Ed 
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Lying unconlorniably on tbo Stai Beds we have the Lower Bowen Senes* 
outcropping along the Nogoa River from Nandowrie Peak to Spnngsure. It 
consists of conglomerates* largely glacial* tiHites* shales (including some highly 
contorted varve-shales), volcanic rotks (both basic and acid* with abundant preh- 
mte and other zeolites) and* forming the top of the formation, a limestone con¬ 
taining an abundant fauna* including Eurydesma cordata These rocks are the 
equivalents ol the Kuttung Senes 

Conformably resting on the Lower Bowen Senes we have the Middle Boweu, 
consisting of a lower conglomeratic sandstone* u middle formation oi shales with 
important coal measures (Consuelo Measures), and an uppei sandstone with iie- 
<juent red ferruginous saudstone bands The coal beds and shales contain both 
OlosHoptens and Oangamoptens cyclopteroufos The Middle Bowen Series 
fringes the Lower Bowen on the south and was tiaced with an approximate east- 
west strike and general southeily dip at gentle angles from Blue Hills to near 
Spnngsure 

South of the Middle Bovs on Senes and lying conformably on them we have 
the Upper Bowen consisting of basal limestones* overlain by coal measures with 
fine coal and kerosene shale seams* these again overlain by shales containing a 
nch flora of Gloswpterts and Oangamoptens angustt folia, and then a sandstone 
formation (the Clematis Sandstone) which passes upwaids into the busoJ mica¬ 
ceous sandstones of the Ipswich Fnjinatmn The top stages of tin Uppei 
Bowen* os well us the basal strata oi tilt Ipswich* lontam abundant stems of 
Sohiaoneura, Ncocalamites, Phyllotheca and other Equisetales* which seem to be 
also very abundant in the Tolmies-Clennout Coal Series, and are ralhei iharat- 
tcnstic of the passage beds between the Permian and Tnassie 

The Ipswich Senes consists of the basal micaceous sandstones, over which 
we find a thickness ot freshwatci limestones with abundant Schisoneura, and 
then tuffs* shales and sandstones intercalated The tuffs are often olive-green 
and the slutlc^ m part chocolate-coloured They contaui amimiant lemoin^ ot 
Equisetales and of 'Jhmnfcldia odontoptermde s In the writer’s* opinion, ibis 
senes is the equivalent ol the Nanabeen Series m New South Wales 

Overlying the Ipswich Foi relation contormably, but commencing with a 
coarse conglomerate, we have the Bundaroba Formation which is lithologically 
similar to the Hawkesbury Sandstone and is* in the writer’s opinion* the equiva¬ 
lent in age of that well-known Sydnoy formation 

Above the Bundainba, and conformably lesting on it, we have the Walloon 
Series* divisible to the north of Roma into n basal, felspaihit sandstone* a highly 
calcareous freshwatei formation, consisting of limestones, shales, calcareous sand¬ 
stones, coals and kerosene shales, then a thick sandstone* then more calcareous 
sandstone, sandstone, fclspathic shales and carbonaceous beds closely lntcr- 
laimnated, forming the Orollo Coal Measures, then more shales and sandstones 
with minor inferior coal-seams to the top 

The Walloon Formations north of Roma have yielded no fhmnfeldw, and 
no large Taemopterideae Gladophiebxs australis, Taenwptens spathulata, Oto - 
samites Feistmanteh, and Sphenoptens superba were the principal fossils found 
in the Walloon in this area, the only others being fragments of Neocalamtes and 
other Equisetales, Pttlophyllum peeten, Dwtyophyllum Davtdt, and seeds and 
spores 

The Walloon Formations are Jurassic and are the equivalents of the Upper 
Clarence, and of the formations met with by the writer west of the Nandewar 
and Warrumbungle Mts m New South Wales Chlgai country like that in the 
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Narrabn corner ot the Pilliga scrub, NSW, is one of the features of Lower 

Walloon physiography Mound springs occui in the upper part of the Bun- 

damba at Mt Hutton, Timor and Crystal Brook and are comparable with the 
Mound springs in the Pilhga Scrub, NSW The plain eouatiy, commencing 
west of the Nandewar Mountains, is of tho Queensland Walloon type and the 
Walloon Formations piobably swing west through the northern edge of the 
Pilliga Scrub, then southwest through the western inn oi tlie Pilliga Scrub, 
and thence south to Tnndebnnc and Ten and i a 

Ovoilying the Walloon contormably we have the Lower Cretaceous (Cietace- 
ous marine), the basal beds of which are exceedingly rich m fossil wood, often 

Teredo-bored, mixed with marine shells It is at the top ot the marine senes 

we get the first maiked unconformity since tho m< option of the Lowei Bowen 
On the Marino Cictaceous we have the Cretacco-Tertiarv (Desert Sand¬ 
stone) lying unconformabiy and honrontally stratified 

The Cietaceous Marine Series is gently folded after the same manner as the 
Walloon as described m the Queensland Government Mining Journal, August, 
1920, mto gentle anticlines on the direction oi general dip, and terraces on the 
direction of general strike 

3 The Bowen Formations in the Type IHstnct On a subsequent journey 
ii oin Mt Coolon to Bowen, the wntei noticed a strong development of docites, 
felsites, iliyoliles and porphyries, appaiently of Upper Devonian age, at the 
head of the Suttor Rivei, a tributary of the Buidckm These volcanicb are 
lithologically the equivalents of the Snowy Kiver Porphyiles and the Macedon 
dacites In age they are probably Devonian 

The Bowen Formations in the type district lie m a synclinal basin having 
its centie near Havilah, the Lower Bowen Formations outcropping near the edge 
oi the basin The coal now being developed at the Bowen Coalfield is a 
Glossopterts- bearing freshwater senes, overlying a senes of boulder beds and 
conglomerates interbedded with sandstones and voleames, and underlying the 
lower of the two marine formations described by Dr Jack in his Middle Bowen 
Series* The maune limestones ovn lying the Bowen Coalfield (Collinsville coal 
measures) are lithologically mid in general fossil assemblage very like the Dilly 
limestone (Lower Bowen) north of Bpnngsure The murine limestone at Pelican 
Creek (Bowen Coalfield) is immediately underlain by a glacial bed with faceted 
boulders and nght, in the marine limestones we have huge granite erratics < arried 
by floating ice and dropped in the midst of delicate fossil organisms Di Jack 
in his original description of the field noticed these strong evidences of glacial 
action. The evidence of glaciation below, and withm the marine limestones both 
at Dilly and Pelican Ck, confirms the belief that we arc dealing with the same 
geological horizon and that Eurydesma will be found in the Pelican Ck lime¬ 
stone This is also supported by the Carboniferous affinities of tho fossils in 
each of the two localities Thus the Pelican Ck limestone contains, inter aha, 
abundant Productus cora, Productus subqmdratus, Stenopora australis, and Pro- 
toretepora ampla var wooden Of these, all except Productus cora have also 
been recorded from Dilly near SprmgsurG, and Productus cora has been recorded 
by Mr B Dunstan, inter aha, from limestone Ivmg west of Chme Bluff, Dawson 


* Preliminary Report on the Bowen Coal Field by R L lack, 1879 See 
also Geology of Queensland b> Tack and Etheridge 
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\ alley, a limestone formation winch Mr Dunetan found continuous with u Gym- 
pie’ 1 limestone (set p 8, Geology oi tho Dawson and Mackenzie Rivers, otc > 
Qland Geo] Sun, I'uh 155, 1001) These fossils serve to bring together the. 
Lowci Marine ol Dill y r the Lowci Marine of the Dawson-Mackenzie area and the 
Lowcj Marine of tin type district and bhow that this marine senes is Upper 
Kullung oi Lowe* llralian and that the Bowen coal is a Carboniferous coal, 
lower than the Greta coal of New South Wales The Bowen (Collinsville) coal 
is pi actually of an interglacial age 

In the type district tin coal seams corresponding m position to those of the 
Uretu oi New Soufh Wales, the Consuelo coal of the Carmirvons, the Bluff and 
Dawson <mils m the Dawbon-Mackcnzu! aiea, are apparently the “Damtrec” seam 
and also the tutorial cri senes which lie nbo\c the Lower Mat me In the fresh¬ 
water senes between tho Lower and Upper Marine horizons on the type field, 
Glowopterin and Gangamoptenn ci/cloptero%den with Sphenoptcrw, Clacfo phi elm 
RoyUi and PhyUo Utica were very abundant 

4 G lactation and Folding Tho period of maximum glaciation m Queens¬ 
land, when the mimerous thick boulder beds of the Lower Bowen were deposited, 
was the period of greut movements of folding, and was a period immediately 
following an Hgt of great granitic intrusions 

On palaeontological evidence we must regard the glacial period as Upper 
CnrbomieiouN and the last period of granitic intrusions in Palaeozoic times as 
Middle oi Lovei Carboniferous Tins holds for the Carnarvon^, Clermont, Mt 
Coolon, the Drummond Range and other parts of Cential Queensland and is 
equally true Joi the Mackay-Bowen Districts and North Queensland generally 
Thus m the Chillagoe-ilerbeiton aiea tho newei gianiles are lalei than the 
Devomnn Hodgkmson Series, but earhei than the undistuibed Permo-Carboni¬ 
ferous Mulligan Senes 

The piuinpal ixriod of intense folding and mineralisation in Queensland 
wab the Low oi to Middle Carboniferous, though the processes appeal to have been 
a little later in Roufh Queensland than in the north of the Slate 

5 Absent e of Glacial Evidence in the Middle and Upper Bowen Series On 
the write*’* mum traverses across the Bowen strata in the Camarvons he* failed 
to see nnv where un\ feign oi a glacial formation equivalent to the Brnnxton 

There was no evidence of any glaciation later than the Lower Bowen Gon- 
sideiahle importance must therefore be attached to the glacial senes They 
should be a more definite landmark m time than the evidence of more or lew in¬ 
complete palaeontological collections 

Shell-banks vaij in the content of living species in different places on any 
modem shore line Bo they did in all age* Until exhaustive palaeontological 
collections have been made, judgment passed on the age of beds on Bueh fossil 
collections is likely to be weakly founded, especially m an area like the Bowen 
Coalfield where two marine senes exist, and the fossils have in many cases be¬ 
come mixed and field-work has not yet ^definitely delineated which limestone the 
fossil locality belongs to The Pelican Ck limestone has, however, been de¬ 
finitely determined to lie the Lower Marine of the field as described by Dr Jack 

6 Gangamopterw and Glossoptena of wider range than supposed. The 
Lower Bowen top limestone horizon being on the strength of glacial evidence 
probably the equivalent of the Dilly Bpringsnre honzon, and the Dillv fossils 
being accompanied bv Burydnmn we *ee that the Bowen coals are Upper Ca*- 




Tabic showing succession and relationship of geological formations in the country between Spnngsure and Roma, Queensland 

table to fate page 157 m Proc Linn Soc NSW, 1923, Part 2 ) 

ApproT Other Equivalent Equivalent Formations 

Formation thickness Queensland Beds m NSW Tvpe Fossils of Formation 
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* The Coal Measures of this period contain Torbamtes both in NSW and Queensland 

fin the Bowen field the T>amt-*e seam and other small seams occur m the shales between the Cpper and Lower L roestones 
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bomierous, and it follows that Gkmoptvm commences m the Carboniferous. It 
is equally interesting to note that Gangamoptcrw ogclopterotdes is very abundant 
in the Middle Bowens and G anqmtifoha m the Upper Bowens 

7 Utrati graphical Sequence The accompanying table has been con¬ 
structed to show the stratigraphical sequence and thickness of the beds examined 
—the equivalents in other geologically examined parts of Queensland, the New 
South Wales equivalents and the type fossils 

8 Afterword It will bo noticed that the Bowen Formations have been 
dealt with m this paper in the original sense, this being more in harmony wuth 
observed tacts m the Carnal von area than the classification of the Bowen Foi- 
mations adopted by Mr Dunstan in his Da wson-Mack ensue report Mr Dunstan 
vaued jroiu Di Jack m speaking of a Lower Bowen consisting of Lower Marine, 
overturn b> Lowci Freahwuter (Coal Measures), then Upper Marine and Upper 
Fieshwater This group of formations was bracketed as Lower Bowen and the 
Clennont-Tolnues Coal Measures were classed as Upper Bowen, the Middle 
Bowen oi Dr Jack not l>eing recognised 

The piesent writer has varied trom Di Jack's conception of the Bowens 
only in one particular Finding that the Upper and Lower Marine limestones 
are only comparatively thin formations, the one lying between the Lower and 
Middle formation, the other between the Middle and Upper Bowen, it was deemed 
advisable to put the Lowei Marine into the Lower Bowen Senes vrhere it also 
fits naturally on glacial evidence, and to put the Upper Max me into the Upper 
Bowen (Permian) wheie it fits well on account of the abundance of Strophalosta 
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REVISION OF THE GENERA ETJION, C1SSEIS AND THEIR ALLIES 

(BUPBEST1DAE ) 

By II J. Cabtkk, BA, FES 
(Twelve Text-figures.) 

[Read 30th May, 1923 ] 

The genera Ethan and Cmct# were first published by Castelnau and Gory m 
their famous “Monograph ” Their diagnoses of these genera, together with the 
list of species, were so confused os to require considerable modification at the 
hands of later authors, eg, these genera were distinguished, inter alia, by the 
alleged differences in the respective number of joints of the palpi, while of the 
eight species placed by them under Ethan, four, at least, are now referred to 
Vtssets For a complete diagnosis of Ethon and of Cisseis see Keiremans (Genera 
Inseotorum, 1902, pages 226 and 227) 

Ethon is clearly differentiated from Cisseis by two characters in combina¬ 
tion. (1) a strongly bilobed head, (2) the elearly longitudinal punctate elytra 
The daws of their tarsi are long and bifid, somewhat as m Neospades, appearing 
as four equally long sharp spines The posterior basal joints are, however, more 
elongate than m Neospadts, the basal joint being the longest, while joints 2, 3 
and 4 ore of nearly equal length The nomenclature has been complicated by mis- 
ldentification and synonymy and the following table and notes on the species will, 
it is hoped, simplify the study b> oiu future workers 

Both Ethon and Ctssei# occur on flowers of many species I have taken E 
corpulentum and E afftms chiefly on Dillwyma, Pidtenea and Leptospermum in 
the Sydney region 

Froggatt (Australian Insects, p 165) states that “E afftms forms galls upon 
the stems of Pultenea sttpulans/* while E corptdentum and E marmoreum (f 
C is sets aeudueta Kirby) “make rounded galls upon the roots of Dtllwyma ertet- 
foha, sometimes as many as 20 on one plant, clustering round tho base of the 


stem ” 

1 Ethon 


No of names 
investigated 

12 

No of species 
considered valid 

5 

No of new 
species added 
1 

2 Cuaeu . 

i « 

86 

38 

7 

8 Ntospades 

» 

17 

10 


4 Hypoassets 

6 Aloinout 

♦ 

13 

5 

2 

* 

2 

1 

— 

Total 


130 

59 

10 
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Thus after rejecting names that are either preoccupied, synonyms, or nomtna 
nude, 130 names are reduced to 59, while 10 new species are here recorded 
Future investigation may suggest some modification of tins treatment, but At least 
dearer identification of existing species mid their correct nomenclature is How 
possible 

'table of species of Ethon 

1 0 Colour bronze or coppery with pubescent fosettles 

3 4 Form oblong oval, underside subglabrous 

3 Surface mtid, elytral punctures scratch-like affine C. db 0 

4 Surface duller, elytral punctures coarser roex Saund 

5 Form sub-ronical and convex, underside strongly pilosi corpulentum Boh 

6 Form shortly o\ntr, underside subglabrous breve, nap 

7 Colour opaque violet, form elongate-comc, stnation of elytra sub- 

continuous . maculatum Blkb 

8 Colour bronze-green without fascicks fafneep* Kirby 

Synonymy (a) affxne C &G. = aunfluum Hope = pnrpuraseens Hope 
= proximo Boh = reichei Chev 

(b) fissicepn Kirby, (1) Boisd = mruk C & G. » divers urn Kerr 

(c) corpulent urn Bob = fisstceps C & Q (nec Kirby) 

(d) root Saund, — sub/asciatum Saund 

I have seen the types of all except proximo, wide and oorpidentum. It is 
quite evident that fiss tcejw was wrongly determined in the Monograph of Caatel- 
nau and Gory, and equally evident that the figure given by them as jbetogp* is 
that of corpulentum Boh, having the distinguishing oblique tarnation at the 

apex 

(b) obviously identical 

(d) I think subfasexatum la the male of root—the types being respectively c? 
and S of the common species from Western Australia, variable m size, and the 
pubescence readily abraded—as in the type of root —which is almost uniform 
bronze with a duller surface than in affine 

The species corpulentum Boh. and qffine C & G are common on the flowers 
of DiUwynta, near Sydney, in September and October The former is easily 
separated (i ) by its strongly pilose underside, (in) by apical markings; a sub- 
apical zig-zag fascia, and behind this, two obliquely outwardly directed markings 
E affxne has a wide distr^ution through Eastern and South-East Australia. E 
maculatum Blackb, type w British Museum, measures 91 x 4 mm., though given 
as 3 3/5-4 2/5 hues This apparently is found in New South Wales and Queens¬ 
land as well as in South Australia, from examples I find in colteetiona, and 
is recognised by the combination of conical form, dingy’, \ aguelyspotted, violace¬ 
ous upper surface—the pubescent fascicles being distributed more or less over 
the whole elytra*—with mtid, subglabrous underside E. scabwsurn Baud, mis¬ 
spelt scabtarum m Castelnau and Gory’s Monogiaph, is quite unknown to me—> 
though probably a Cmeta, if the figure of the “Monograph” be correct 
The following species is undescribed 

Ethon brevr, nsp (Tcxt-flg 1 ) 

Shortly ovate, convex Head, prothor&x and abdomen coppery, elytra purple- 
violet with three undefined fascicles on apical half and sub-obsolete fascicles on 
basal half; underside mtid and feebly tomentoso, sides of abdomen albo-squamose 
Hood strongly bilobed 
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Prothorax short, strongly widened from apex to base, anterior 
angles obtusely rounded, posterior acute, base strongly sinuate, the 
medial lobe widely oval, surface more finely sculptured than in E 
root Saund. or maculatum Blkb. with little transverse sculpture 
Scutellum large, triangular and smooth Elytra widest near base, 
thence arcuately narrowed to apex, senate-punctate, the punctures 
linear, less elongate than in maculatum Blkb, narrower than in roei 
Saund Undcmde finely, closely punctate Dim 6-7+x 3-3 3 mm 
Hob —Western Australia Perth (J Clark, and Bnt Mus), 


Wyndham (J Clark) 

A species I cannot reconcile with described species—through its shorter oval 
form, mtid underside, the short prothorax—strongly narrowed in front Tjpes 
m Coll Carter The sexes taken %n cop by Mr. Clark 

Var. (f). —Three examples taken by Mr A II Elston at Mt Lofty, near 
Adelaide (SA.), have the bead and pronotum dull coppery bronze, the elytra 
purple-bronze, and are more elongate-ovate (narrower) than the Western forms 
6-7 x 2J-3 (vix) mm These have the fine sculpture of breve , but may provr to 
be a distinct species 


Cissbxs Castelnau et Gory. 

Six species were originally named in the Monograph of the above authors, 
namely, duodecim-guttata Gu&r, albosparsa C & G, stigmata 0 & G, t rrorata 
Hope, marmorata C & G, and eupnpenms Gu6r , while, as noted above, at least 
four of the species included under Ethon belong to t/wsew These are leucostic- 
tum Kirby, btcolor C & G, marmoreum C & G and maculatum C & G West- 
woodi was described as a Coraebus This list omitted cructata ¥ (for which see 
Neospadee), duodectm-maculaia F and acuducta Kirby Duodecxm-guUata Gu6r 
(also Boisd ) is the well known 12-maculata F, of which 1 have examined the 
type in the British Museum Albospar&a C & G is familiar as a widely distri¬ 
buted Queensland species 

Stigmata C & G is a well known Western Australian species. 

Irrorata Hope was incorrectly determined by Castlenau and Gory, and is the 
species described by these authors as marmorata, and by Saunders as strntks, 
while trrorata C. & G. is, I consider, the same as moqpLata C & G I have seen 
the types of Hope and Saunders, The species is well known from New South 
Wales and Victoria (see infra), 

Cuprtpennis Gu6r (also Boisd), described from Port Jackson, is a common 
species in South-Eastern Australia, and generally well known in Museums 

Leucosticta Kirby is widely distributed over the greater past of Australia, 
associated with Acacia foliage. As in all common species, there is great varia¬ 
tion in size and colour. The type measures 14 x 5 mm, has a brassy pronotum 
and green underside, but green often replaces the brass of the protborax and 
bead, while I have examples from Gcraldton, W A, in which the thorax and 
underside are bronze (not coppery). C aurulenta Kerr is doubtfully distinct 
from this 

Bu?olor C & G is readily determined m a widely oval species well known 
from Western Australia, but which I have taken rarely m New South Wales, 


• Ethon breve, n sp 
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and emub in Victoria and South Australia It vanes in size from 8 to 14 win 
long, while a dwaii in the British Museum Coll is only 5 mm long 

Marmorea C & G is the species better known as acuducta Kirby, which has 
many synonyms and a wide distribution, probably the commonest species in 
Eastern Australia Kerremans enoneously placed mcwnaraUt C & G under 
acuducta in the Genera Inscctormn, instead of marmorea. 

Maculate C 6c G is a small, narrow species, common, especially in Victoria 
and Tasmania, on Leptospermum The white pubescence is readily rubbed from 
this otherwise bronze species, so that it rarely appears ns in the figure of the 
Mnnogiaph, except as to the lour apical spots (if Kerremans identification and 
rav own are correct) I have not seen the type 

Tu 1832 Hope redesenbed 12-maculata F under the name rantfcosfecta In 
1830 lie published irrorata, lata and aenm (of which the last two = acuducta 
Kirby) In 1845 he added roseocuprea, stgnattcolte, goidd%%, cupreieoths (with 
its female form aetmcoUi* ), besides again repeating 12-maculata aa 14-notata 
Thus of 10 species, only 4 are to-day valid I have examined all hia types 

In 1848 Germar described four species, notulaia, ehrysopygia, nubeculosa 
and chalcoptera Of these, the first baa been identified by Blackburn—whose 
authority ea a long resident in the Adelaide District, and as a keen and able 
entomologist, carries weight—and 1 have followed lura in this The species is 
widelj distributed throughout South Australia, Victoria and New South Wales 
For ehrysopygia, see under Neo spades 

Nubeculosa nnd chalcoptera are the respective female and mole of the same 
species, the thorax of the male being metallic green, that of the female bronze 
Analogous sexual colouration occurs at least in cuprtpenms Bois, marmorata 
C & G and, probably, in other species 

In 1868 Saunders described stmtlts and suturabs The latter is referred be¬ 
low to Hypoctsseis, the former sunk as a synonym 

Macleay (1872 and 1888) described eight species, of which latipenms is a 
Hypormseut, ditntdiata, apt oaks and purpureottneta are forms of the varicoloured 
chrynopygxa Germ, tmpresstcolhs and ntgnpennts are, I think, synonyms of 
roseocuprea Hope and Neospades simplex Blackb respectively, thus leaving only 
two valid species, vtndwurea and fulgicUcolhs, of which the former is a Neospades 
In 1876 Gestro described (Ann Mus Gen, vni) two species albertisn and 
cupnfera from Cape York* (omitted by Kerremans from Gen Ins ), the former 
of these is almost certainly synonymous with alho-sparaa C & G, the latter is a 
Neospades of unusual beauty that occurs in Northern and North-West Australia 
In 1879 Thomson published descriptions of thirteen species, of which seven 
are probably valid l have not, however, seen his types 

Negate is, J think, an elongate species near leucosticta Kirby and fulgtdtcolUs 
Maol, much less convex than the former, with a more sparse puncturation— the 
elytra violet-purplo with irregular white pubescent spots In Macleay** species, 
(he form is generally less elongate and wider, with the pubescent Bpots definite 
in number and position Qpima, rugtoepg, subcanntfrons, uniforms and rntnu- 
hssitna will he found in my tabulation and notes subjoined to this Atro-vtolacea, 
as determined by Kerremans, varies from the description of that species in 
smaller size Semtscabrosa , I have not been able to identify—-it is probably one 
of the many forms of Neospades ehrysopygia Germ VmdicoUis is, I consider, 
the male of marmorata C & G, but 1 have no decisive field evidence of this. The 
remaining four are obvious synonyms (see below). 
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Between 1887-3891 Blackburn described 13 npecies, including Neospades 
simplex and N lateral ™, besides Hypomssms (Ooraebus) ptlotncoU u* Of Block- 
bum’s species, beUa is probably only a form of N simplex , (kspar = roseocuprea 
Hope, vema west woodi C & G while oonstncta and Itndt are, I think, the 
respective sexes of the same species This leaves nine valid species 

In 1898 and 1902 Kerremans described one Ethan and 41 species of Cissets 
from Austiaha (including two species of Neospades) I have seen all his types 
E diver sum is an obvious synonym of E flstneepe Kirby, of which the typo is 
also in the British Museum Of the 41 species, 1 can onl> recognise 12 as dis¬ 
tinct trora previously described species These are wabrosula, aurulenta , mttdt- 
colks, vtndtceps, vtrtna, callanSj cyanura, mgro-amea, vmdts, fosstcoUis, rubi- 
eunda and puella, of which aurulenta is doubtfully separable from leucosticta 
Kirby, collarts is doubtfully distinct from viana, while ntgroaenea and vtniks are 
referred to Neospades The synonymy of the remaining 29 speeies is stated be¬ 
low Many of the types are uniques— often mere variations from small species 
that are difficult of distinction 

One other Australian Ctssets has been described by Th6ry os C terrae- 
regtnae A specimen so labelled by Dr Obenberger has been sent me, and 
corresponds to the description It is a Neospades very near to, but distinguished 
from, N vtrtdaurea Mad (See tabulation below) 

Buprestts lapidosa WS Mncl—Tins species is wrongly placed amongst 
rtssetfi in the Genera Insect,orum, and other catalogues The type is in the 
Maclea> Museum, Sydney It cannot he relerred to any existing Australian 
genus, and is probably a misplaced exotic or, as in the cose of B aurulenta F, a 
species bred in Australia from imported timber Writing fiom memory m 
London, it is near the American genus Diccrca 

The following tables will show mv present view of the Genera Ethun, Cmew, 
Neospades, Hypoctssets and Alcmous 

The following tabulation, it is hoped, will help to determine the speeies 

Cisseis Sect l 

Elytra dearly impressed with white pubescent spots 
Ground colour of elytra dark blue 

Pronotum blue, with pubescent vitta above lateral carina 
Disc without foveate impressions (8-10 x 4 mm ) 12-mactdata F 

Disc, with two foveate impressions (5-7 x 2-2J mm ) elongatula Blkb 

Pronotum coppery or brassy green, disc with pubescent foveate impressions 
Pronotum (except on foveae) and underside glabrous stigmata C & Q 
Pronotum with inter-carinal space also sides of abdomen pubescent 

signaticollis Hope 

Pronotum coppery (<S) or bluish (?) without pubescence, sire small (8-7 
mm 1) . cupreieolhs Hope 

Ground colour of elytra purple—sometimes blue (In this case distinguished 
from preceding by the coarsely punctate pronotum) 

Elytral spots indefinite in number, irregularly spaced 
Form robust and convex—pronotum densely and coarsely punctate 

leucosticta Kirby 

Form subdepresied, narrower than 11, pronotum sparsely punctate 

. . regaks Thoms 

Elytral spots definite in number, eight arranged m a circle 
Form elongate, disc of pronotum subsparsely punctate fulgidteolhs Macl 
Form widely ovite, pronotum finely rugose-punctate bteolor C & G 
Upper surface golden (pronotum sometimes green in aurulenta) 


1 0 

2 4 

3 

4 

5 7 

6 

7 

8 

9 15 

10 12 
11 

12 

13 15 

14 

15 

1A- 18 
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17 Elytra mult)-maculate aurulentu Kerr. 

18 Elytra 'with eight bpots, definitely arranged alho-sporsa C & G 

10 Pronotum fiery copper elytra brownish, the spot* less defined than in 16 

mflammata, n.sp 

C aurulenta Keir is possibly a small var oi leucosttcta Kirby, a very van** 
able species, widely distributed throughout Australia. 

In the Monograph of Cast et Gory, the figure of dlbosparaa shows only six 
spots Fresh examples, however, show eight 

N B —The very distinct species 11, 12 and 14 (supra) aTe much confused in 
collections 

C cupreteollw Hope, is extremely like Neospades simplex Blkb, but has 
quite different tarsal claws, besides being shorter and less eykndne in form 

C elongatula Blackb—The type of this, m the South Australian Museum, 
is a badly abraded example that makes identification difficult There are, how* 
ever, so few Cisseis that combine the pubescent lateral vitta of pronotum with 
spotted elytra, that I consider three fresh examples in the same collection as 
conspecific In these the elytra are clearly blue, with the spots arranged very 
much as m 12-maculata, showing also (in two examples) smaller, scattered, 
pubescent spots 
Synonymy 

(a) duodecenmaeulata F ~~ 12-guttata Boisd = 14-notata Hope = xavtho- 
sticta Hope — pustulata Thoms 

(b) leucosUcta Kirby = stellulata Dolm == fulgtdifrons Kerr 

(c) cupretcolhs Hope = aeneuwUut Hope (df) — morosa Kerr 

(d) albosparsa C & G -= albertisn Gcstro == cupnventns Kerr 

(a) Occurs trom East to West of the Continent, breeding in, and found on 
leaves of Xanthorrhoea plants 

(b) is perhaps the most widely distributed Cisseis in Australia, found in 
every state on Acacta foliage, I have examples from Geraldton, W A, in which 
the pronotum and underside are bronze (not coppery), with the upper surface 
more coarsely punctured than usual The type of ftdgt&frons is only a small 
male of typical form and colour 

(c) The type of morosa, is an abraded and discoloured cupreteolhs Hope 
(var aenetcolhs Hope) 


CiflBEis Sect n 

Elytra vaguely impressed with white pubescence 

Group A. Pubescence, in fresh examples, forming more or lees circular 
spots 

1 4 Size large (10-13 mm ), pronotum and underside sexually coloured (cf 

green or bronze ? more or less concolorous, with elytra rarely green) 

2 Form parallel, elongate—bronze or bronze green marmorata C & G. 

3 Form widely oval, sides of pronotum well rounded, colour purple, or 

purple bronze , .♦ nubeculosa Germ 

4 Form as m 3 but more acuminate behind, sides of pronotum nearly straight 

on basal half—colour dark bronze , . , opima Thoms 

5 9 Form elongate-ovate—subparallel 

6 Size medium (8-9 mm ), head usually bilobed, pronotum, base and apex 

of elytra bright purple, rest of elytra violaceous rugteepa Thoms 

7 Size small (54-7 mm ) Pronotum and underside coppery bronze, elytra 

brilliant purple or violet , . tyrrhma, n.sp 
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8 More or less ooncolorous, bronze, spots, except apical 4, very vague 

. . . , metadata C & G 

9 Pronotum brassy, or coppery green, elytra blue-black ♦ nUtdtcolhs Kerr 
Notes on the above—~C marmot at a C & Q is the large well-known species 

not uncommon in New South Wales and Victoria, of which the male is narrower 
and with metallic green or bronze pronotuxn and underside, described as vmdt- 
eoUts Thoms, and of which I have elsewhere described a bright green variety 
The pubescence is often abraded—and obscure as in all the above 

Nubeculosa Germ is the female, chalcoptera Gem the male of the same 
species—as recorded by Blackburn The male is not unhke, when the pubescence 
is absent, a large sized cuprtpennis Boisd It is common m South Australia and 
Western Victoria 

Optma Thoms is more tnangulai and of darker colour than nubetulnsa, 
with a very differently shaped pronotum, wide but straight-sided behind, roundly 
narrowed in front The males are similar in form but smaller This species, 
apparently, only occurs m Western Australia 

Rugtceptt Thoms is noteworthy for its strongly excavate head, which, to¬ 
gether with the pronotum, is unusually strongly sculptured- the sculpturing of 
the pronotum consisting chiefly of undulate transverse ridges The purple colour 
carried over to the base of elytra is noteworthy* as also the same colour on apex, 
together with its green abdomen 

C maetdata C & G—I have accepted the determination of Tasmanian ex¬ 
amples in the British Museum for this species, of which I have been unable to 
find the type, the pubescence is generally very vague, except as to the apical 
four spots It is also the species described bv Kerremans as tasmamca, indis¬ 
tinguishable from pauperula Kerr (per tvpe) 

C nttodteolks Kerr is very like %gmcoUts Keu (==- Nenspades simplex Blkb ), 
but the pronotum is much wider, and the elawt* those of Cissew 

Synonymy —(a) marmorata C & G — nmtlts Saund irrorata Hope 
(nee C & G ) = vtndicolhs Thoms = aenea Kerr 
(b) nubeculosa Germ ^chalcoptera Germ 
(e) maculata C & G ~ tasmamca Keir = paujrerula Kerr 

Group B Pubescence, in fresh examples, not in spots, more oi less marbled 

1 26 Head not or very feebly excavate between eyes 

2 4 Size large (12-14 mm long) 

8 Elongate oboviate, prothorax wider than base of elytra latxcollw, n^p 

4 Ovate elliptic, prothorax narrower than base of elytra elhpttoa, n.tp 

5 9 Size smaller, (10 mm long or less) 

6 Whole surface green, elytra coppery green form like opima waits, n sp 

7 9 Upper surface more or less bronze 

8 Rather widely oval, elytra mtid (8-10 mm long) acuducta Kirby 

9 Narrowly oval, elytra with opaque subeyaneous patch (6-7 mm 1) 

* soabrosula Keir 

10 12 Size small (4-5 mm long) 

11 Prothorax narrowing to apex, lateral canna not e\ident from above 

tinged cyaneoua * parva Black b 

12 Prothorax normally arcuate, lateral carina evident from above 

vmdiceps Kerr 

18 22 Pronotum and elytra differently coloured, the former more or less 

brilliantly metallic 
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14 Form oval, pronotum golden copper, elytra amethyst blue pulckella, n sp 
16 26 Form narrowly ovate 

16 18 Elytra blue black 

17 Pronotum bright bronze atrovwlacea Kerr (T Thoms) 

18 Pronotum metallic green vtctna Kerr , f coUana Kerr 

19 Elytra violaceous, pronotum igneous purple, this colour more or less in¬ 
vading basal part of elytra » mtulata Germ , f vtolacea Kerr , 

1 ntgnta Kerr 

20 22 Elytra purple pronotum bronze or coppery 

21 Pubescence in scattered patches over whole elytra obscura Blachb 

22 Pubescence confined to apioal areas rubtcunda Kerr 

23 25 Upper surface metallic green 

24 Pronotum with large, deep fovea on each side fosatcolhs Kerr 

26 Pronotum without such foveae , westwoodt C ft G 

26 Form cyhndnc, upper surface blue-black cyanura Kerr 

27 Head strongly excavated between eyes, pubescence scattered over whole 

elytra . , pygmaea Blackb 

28 Smaller and more parallel than preceding puella Kerr 

Serm-tcdbrosa Thoms has been omitted from the above as unknown to me 

It is possibly a variety of chryttopygia Germ 

The species, especially the smaller ones (the greater number), of this section 
are very difficult to separate Little is known of their sexual relation, and there 
is often a strong sexual colouration in the genus, while old, badly abraded or 
stained examples often piesent a widely different appearance from fresh ex¬ 
amples Where more than one name appears under a number m the above 
tabulation it does not necessarily imply synonymy—but that the speeies are so 
close as to prohibit their clear tabulation by definite characters 

Synonymy —(o) aouduota Kirby = marmotea C ft G = lata Hope =* 
amea Hope — cupnfrons Kerr = laeta Kerr 
(6) collans Kerr = omata Kerr 

The types are identical— vunna is doubtfully separated from these by its 
larger size, but an examination of a longer senes is necessary 

(c) notulata Germ—Adopting Blackburn's determination ot this South Aus¬ 
tralian species I consider that inopa Kerr and senuotaoura Kerr are identical 
with Germans species, while vwlaeea can only be distinguished by the fact that 
the elytra are wholly violet—whereas in the other three the basal area is more 
or less bnght purple Ntgnta is, I think, but a dark form of the preceding. 
Thus notulata Germ = mope Kerr = semiobscura Ken = t vtolacea Kerr = 
f ntgnta Kerr 

{ d ) obacura Blackb = undulata Kerr. = purpurea Kerr 
(e) rubtcunda Kerr = modeata Kerr 

Only slight colour difference separates the types A western species 
(/) parva Blackb = simplex Kerr 
(p) vtndtceps Kerr = oblonga Kerr 

{h) westwoodt. 0 ft G = nemo Blackb =■ vtndma Kerr =■ thSryt ELerr 
Occurs in Yictona, Tasmania and South Australia. 

(t) puella Kerr = curia Kerr I am doubtful as to the identity of this 
with pygmaea Blackb Both have the Ethon-hke head, and both oeeur in New 
South Wales, hut pueUa is smaller and more parallel than pygmaea, while the 
leas amount of pubescence on Kerremans* type may be accounted for by abrasion. 
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Cissbis Sect m 

Elytra without pubeacont impressions 

1 3 Forehead with a medial Larina 

2 Pronotum bronze, elytra violaceous, apex and apical margins coppery 

(8-0 mm long) , carenicepe, nsp 

3 Upper surface purple or coppery bronze, margins of pronotum tinged. green 

(fiU7 mm long) snbearemfrom Thoms , f occidentals Blaokb 

4 12 Forehead without canna 

5 7 Upper surface dark 

6 Pronotum abruptly constricted at base, elytra purple bronze, margins 

coppery cons tncta Blkb 

7 Sides of pronotum nearly straight perptexa Rlkb 

8 12 Upper surface brilliant metallic 

1) 11 Sides of pronotum lightly rounded 

10 Whole surface coppery bronze (6-7 mm 1) roseo-tuprea Hope 

11 Whole surface green, or bronze-green (34-4 mm 1) minutsstma Thoms 

12 Sides of pronotum obliquely narrowed from base to apex, colour uniform 

green (5-6 mm 1) uniforms Thoms 

Synonymy —(a) subcarenif ron* Thoms =- eweta Kerr = (f) var occi¬ 
dentals Bllcb 

Thomson's description corresponds with many examples from King George’s 
Sound, that are certainly emeta Kerr (The type of occidentals is unique, I 
have been unable to match it Smaller than Thomson’s species, 5 man instead 
of 7 mm , it is also of brighter colour, with a slight difference in the form of 
the lateral canna but 1 think these are conspceiflc) 

(b) com tncta Blkb = ltnd% Blkb The former is the male, the latter the 
female, of the same species Both forms occur m the British Museum Coll from 
N W Aust, the male, as is frequent m the genus, having a bnght metallic prono¬ 
tum and head 

(e) roseocupreu Hope = xmprensu'oTtte Marl — dispar Blkb “ cupnea 
Kerr — fairmmrei Kerr 

I have seen the types of all of these and find the first four identical The 
last is, I consider, a variety in which the head and pronotum are greenish, the 
sides of the latter slightly wider than usual A common species ui Yictona and 
South Australia 

( d ) uniforms ThomH -= coraeboiden Kerr The dimensions were omitted in 
Thomson’s casual description, but I have little doubt us to their identity The 
examples examined axe from Victoria and Tasmania 

Perplexa Blkb has the claws of a typical Cisseis though like Neospades 
mgroamea Kerr in size and form The colour of the elytra is quite different, 
being dark violet, while the punctum on both pronotum and elytra are much 
more lightly impressed than m ntgroaenea. This is a Western species 

C mtnuttssitna Thoms—I have several examples that correspond with Thom¬ 
son’s description of this species from Perth (J Clark) and Pinjarra, W A. (A 
M Lea) It was described as from South Australia 

C18SBIS lNFTiAMMATA, n sp (Text-fig 2) 

Elongate ovate, head (of <?) green, (of 2) fiery copper, pronotum, scutellum, 
underside and antennae fiery red copper, elytra brownish copper with green or 
blue tints near base* ruddy copper near apex, with some vaguely defined spots 
smaller than, but placed as, m aXbo-epcma C & G, 
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Head Hourly flat, with ioeble longitudinal impression, strongly, not densely, 
punctate 

Prothorax Apex nearly straight, base lightly bismuate, sides (seen iiom 
above) obliquely narrowed lrom base to apex—the lateral margin (limited by 
lowei canna) rather widely rounded in a vertical plane, anterior angles obtuse, 
bind acute, upper canna not nearly extending to apex, disc without a sign of 
medial line, sparsely and finely punctate in middle, becoming transverse laterally 

Soutellum large, mtid and transverse, tuangularly extended behind Elytra 
widened at shoulder, rather strongly narrowed at apex, apices separately rounded 
and comparatively coarsely serrate, disc more distinctly punctate than usual, 
punctures large on basal half, fine and close neai apex—the eight pubescent spots 
vaguely marked (in one example six spots only eon be discovered) Dim 8-9 x 
2J-3 mm 

Hah —Queensland Johnstone River (H W Brown), Endeavour Rner 

(Melbourne Mus ), Cairns (Coll Lea) 

Six examples, three of each sex, examined It ib nearest albo-aparsa C A 0 
and tyrrhena, nap but unlike either The coppery pronotum and underside are 
as in Melobatns jyyntona Hope The colour of the elytra is elusive and variable with 
the light on it, that of the male type being suffused with blue 

Types m Coll Carter 

Cisseir maumorata C AG \ar rrastva, n var 

Two examples (male) m the British Museum and two m the South Austra¬ 
lian Museum (Blackburn Coll) are structurally so close to tuimhs Saund that 
I consider them colour varieties of that species, of which the males, as in many 
others, have the head, thorax and underside green or brong^-green In those 
under notice the whole surface is metallic green, in one example peacock blue- 
gieeii Dim 14-16 x 34 mm 

Hah —N8 Wales (Saunders Coll Bnt Mum) 

C mndtcollvs Thoms lias been already noted as probablv the male of mar- 
morata 0 & G 


ClSHKlS TYRRHENA, n Bp (TeXt-flg. 3 ) , 

Elongate ovate Headf pronotum, underside and appendages coppery bronse 
(head sometimes green) elytra brilliant purple or violet, with six not very 
clearlv defined Bpots in a circular formation (a* ni albo-sparsa C & G), le, 
two near apex, two neai sides, and two near suture near middle of elytra 
Head canaliculate and depressed in middle, finely and densely punctate 
Prothorax Apex and base bismuate, sides arcuafccly narrowed to apex, an¬ 
terior angle obtuse, postenor subrectangular, upper canna not extending to 
apex, subconeentmally punctate, with a foveate impression on each side near 
base Seutellum transversely oval Elytra rather narrowly oblong, covered with 
scale-like punctilios, apices finely rounded, minutely serrulate, titemum coarsely, 
abdomen very finely punctate, the segments of latter with albopubescent spots at 
cades (in fresh examples) Dm 56-7 x 2-3 mm 

Hab —N.W Australia (DuBoulay and Saunders Coll Bril. Mas.), Kala- 
munda (H M Giles), Bunbury and Perth (J Clark), Pmjorra (A. M Lea) 
Many examples show a distinct species of narrowly oblong form, and of 
brilliant colours, somewhat suggesting wfwfa Kerr The elytra1 pubescent spots 
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can jngt be made out in some cases Variations without the pubescent spots, 
sometimes with more obscure pronotum are in the British Museum, labelled Al¬ 
bany The broader examples, where examined, are female and these in general 
show the maculae more clearly Type in Coll Carter 

Cishmb latiooUjIh, n.»p (Text-fig 4) 

Elongate, oblong-obovate, subopaque bronze-violet above, pygidium tinged 
oyaneous, elytra with a vague, pubescent, fasciate impression near apex, and 
some pubescence near middle and sides, underside dull coppery bronze, often 
with a violet or bluish tinge—legs and tarsi following the colour of underside— 
antennae bronze 

Head coarsely punctate, sparsely pubescent with a large, oval medial im¬ 
pression. 

Prothorax Apex arcuate, base strongly bismuate, sides very widely rounded, 
greatest width in front ol middle, apex as wide as base, anterior angles (from 
above) acute, postenoi obtuse, the two lateral eannae widely separated, smuately 



Text-fig 2 Cmms tnflammcUa , n sp Text-fig 3 ( tyrrhena, n sp Text-tig 4 

C latteoUxa, n,sp. Text-fig 5 C elhpttca, nsp Text-fig 6 C ovolt*, nsp 
Text-fig 7 C pulchella, n sp Text-fig 8 € carentceps, n sp 


parallel till near base, a large fovea near apex, surface closely and finely, trans¬ 
versely rugose except a wide, nearly smooth, medial space, fresh examples with a 
fine gtey pubescence scattered over greater part ScuMlum very transverse 
Elytra wider than prothorax at base and three and a third times as long, com¬ 
pressed near middle, enlarged behind, apices widely and minutely serrulate, these 
not covering pygidium and coarsely punctate, disc covered with scale-like punc¬ 
tures (much closer than in stowfes Saund.) these coarser towards apex, underside 
minutely punctate, with a sparse short pubescence Dm 11-14 x 4-5 mm 

Hab —Queensland * Wide Bay (British and Australian Mus), Brisbane 
(Queensland and S. Aust. Mus ), 

A curious, irregular elongate species that can only be confused with swni/ie 
Saund, from which it is clearly separated as follows 
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C 8imlts C lattcolks 

Prothorax widest behind middle, sides widest before middle, sides strongly 
lightly rounded rounded 

Elytra nitid, oblong-ovate sub-opaque, oblong obovate 

Type in British Museum 

A male example in the Queensland Museum is muoh smaller (1) x 3 3 nun ) 
and has the head, pronotum and underside green or bronze green 

Var OVANEOFTOA, H VET 

Two examples fiom Western Australia (Lake Austin—H W. Brown, in 
Coll Carter) and British Museum, differ from the typical lattooUts m having the 
prothorax widest at middle, the elytra less widened behind, the pygidium bright 
blue, or blue-green In the British Museum example the pronotum is also suffused 
with blue-green This may prove, with the study of further material, to be distinct 

CI88EIS elliptioa, n sp (Text- tig 5) 

Elongate elliptic, bronze or violet bronze, moderately nitid The pronotal 
depressions pubescent as well os irregular pubescence on elytra, underside 
strongly pubescent, abdomen (in fresh examples) covered with white flocculence 

Head rather flat, finely channelled and pubescent, vertex coarsely punctate. 

Prothorax Apex moderately, base strongly bismuate, sides nearly straight, 
obliquely widening from apex to base, lateral cannac not parallel, the upper 
more sinuous than lower and continuous to apex, the lower unseen ftom above, 
all angles acute, the posterior wider, disc with two longitudinal depressions, one 
interrupted, irregular and wide on each side of middle, the other narrowei inside 
apparent margin, finely sparsely punctate at middle, coarsely and transversely 
rugose towards sides Scutellwn transversely oval, punctate Elytra lightly en¬ 
larged at shoulders, elliptically narrowed behind, apices separately rounded, bpid 
margins strongly serrated, surface covered with scaly punctures, somewhat as m 
HtmUa SaurnL, but becoming denser and finer towards apex, near base some 
longitudinal depressions continuous with those on pronotum Underside, where 
not obscured by pubescence, coarsely punctate Dvm 14 x 5 mm 

Hah —Western Australia* Cue and Temndewa (H W Brown) 

Two examples given me by their captor are abundantly distinct from lah- 
cottts and stmtlts by their convex elliptic form, oblique straight-sided prothorax 
with its unusually defined hind angles Types in Coll Carter. 

Var itontalis 

Two examples (the sexes) from N Queensland (Kuranda—Dodd in Coll 
Carter, and Herberton—Queensland Mas) differ in having the head arcuately 
depressed between eyes, the sides of the arch raised above the level of the eyes 
and the underside mtid, lightly pilose, without fiocculenee 

Cisseis ovalxs, nsp (Text-fig 6) 

Widely oval, head, pronotum, underside and legs green, elytra coppery 
green, vaguely impressed near apex, antennae and tarsi blue 

Head arcuately impressed m middle, coarsely punctate 

Prothorax Apex and base biartmate, the latter with medial lobe vary wide, 
sides subparallel on basal half, thence arcuately narrowed to apex, space be¬ 
tween lateral cannae oval, upper canna not continuous to apex, two wide im¬ 
pressions near base, disc moderately convex, rather densely, subconeentneally 
rugose-punctate. ScuteUum transversely oval Elytra oval, apieee widely, 
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scarcely separately rounded, margins near apex finely serrate, almost umfounly 
soalose punctate, a few vague, Bub-pubescent impressions near sides and apex, 
undenude very mtid and densely punctate, sides of abdomen with pubescent im¬ 
pressions Dtm 9x4 (vix) mm 

Hah —Western Australia (Du Boulay in Bntisli Museum) 

A single example, probably male, is quite unlike any of the described metallic 
green species In shape near optma Thoms, in colour unlike any—though in tins 
as also in elytral sculpture it is near ro*eo-cuprea Hope Type in British 
Museum 


ClSSKlS PULOHELLA, 11 «?p (lYxl-lig 7 ) 

Oval Head green or golden, pronotum and scutellum brilliant golden copper, 
elytra amethyst blue, with sublaaciate white pubescence near apex, underside 
green, tinged with blue, sides of abdomen appaiently non-pubescent, legs, tarsi 
and greater part of antennae blue, basal joints of last coppeiy 

Head lightly excavate, longitudinally canaliculate, densely and finely punc¬ 
tate 

Prothorax Apex and base bismuate, narrowing hum base to apex in slight 
curve, anterior angles obtuse, posterioi acute from above, upper carina con¬ 
tinuous to upex, lower unseen from above, surface finely ti ansvorsely stngoae, 
transversely depressed near postenoi angles Scutellum large, transversely oval 
with triangular extension behind Elytra with fine silky surface having minute 
scnle-bko divisions, scarcely punctate 1 , apices separately rounded, their margins 
minutely serrulate, underside minutely punctate Ihm 7 x 21 mm 

Hah —Queensland Cooktown (H Hacker, m Melbourne Mus ), Heibeit 
Biver (Queensland Mus ) 

Three specimens of this brilliant little Buprestid are befoie mo In colour 
it is similar to Mclobasia cycmeipcnnw Boh (except for the elytral pubescence) 
and unlike any described species Type in National Museum, Melbourne 

Cisseib OAHPNiUKrs, n sp (Text-fig 8) 

Elongate olliptic, navicular Head, pronotum, underside and appendages 
coppery bronze, elytra varicoloured, two examples chiefly violaceous, tinged 
cyaneous, the third example bluish-green, in all cases the suture (narrowly), 
apex and apical margins fiery coppery 

Head rather flat, with a dense longitudinal system of piuicturation, mid a 
well raised longitudinal carrna m middle extending from between the antennal 
orbits to half-way between the eyes 

Prothorax Apex lightly, base strongly bismuate, lateially tonvex, sides nemlv 
straight, gently narrowed from base to apex, an tenor angles obtuse, postenor 
acute (both from above), disc transversely stnolate, rugose at sides, uppei 
lateral canna unusually short, terminating somo distance from apex Seu&ellum 
transversely triangular Elytra subparallel on basal half, finely narrowed at 
apex, apical margins minutely serrulate, disc irregularly punctate, punctures 
dense near base, finely scalose-punctate near suture and apex, rather coarsely, 
transversely rugose-punctate on rest Underside transversely stnolate, with «omt 
faint lateral impressions on abdominal segments Dm 8-9 x 3 mm 

Hah —Western Australia (Du Boulay) and NSW (Sounder's Coll) 

Three examples, labelled as above in the Bntish Museum, show a species of 
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mdescent pntteiy, remarkable for the well developed frontal carrna and absence 
of elytra] pubescence 

C wbcaremfront* Timms, Irom King George's Sound, besides colour dit- 
feienees, has the following characters at variance with the above (X) “caput- 
linea media longitudmale obsolete mstructum”, (2) Prothorax “subglobuloso- 
eylindmns nee truns\ersus ” f (3) 7 mm long Type in British Museum 


Neostadi-s Black 


Distinguished Irom (hsneis by (1) the lateral claws strongly bifid, (2) the 
basal joints stiongly compressed, the posterior with basal joint scarcely longer 
than the second The head is more or less bilobod, which is very exceptional m 
Cutsets, and the form, m general, parallel and convex 

Neospades foims a convenient subdivision of the larger genus Tower# (See 
Text-figs 0 and 10 for characteristic claws of Cutsets and Neospades 


7 able of species 

1 7 Elytra chiefly golden, or green with blue or purple marking, with or with¬ 

out pubescent impressions 

2 4 Blue markings consisting of two spots and a post-medial fascia 

3 Ground colour fiery copper, apex non pubescent crucuita P 

4 Ground colour golden green, apex with two pubescent spots 

cupnfera Gestro 

5 7 Darker markings covering wide apical area with pubescent spots thereon 

6 Darker markings continuous along suture, to base, sides of pronotum 

nearly straight lateralis Blackb. 

7* Darker markings not continuous to base, sides of pronotum rounded 

. chrysopygia Germ 

8 14 Elytral markings consisting of pubescent spots on a unicoloured ground 

9 11 Ground colour of elytra dark form subcylindric 

10 Whole surface dark bronze, tinged violaceous goiiUki Hope 

11 Pronotum golden coppery, elytra dark blue t simple? Blackb 

12 14 Ground colour brilliant golden green 

18 Elytra with two pubescent spots close to apex—the subapical spots clearly 
separate vtnehaenea Mad. 

14 Ehtra without pubescence close to apex—the subapical pubescence sub- 

fasciate terrae-regmae Th6ry 

15 17 Elytra without pubescence 

Id Colour bronze-black . .. mgro-oenea Kerr. 

17 Colour golden green . Dtrtdfw Kerr. 



t Text-fig 9 
I Text-fig 10 


Synonymy —(a) lateralis Blkb -= splendida Keir 
(5) thrysopygia Germ = dimuhata Macl *= aptcahs MacL 
— purpureo-tmeta Mud = semt-rugosa Thoms = f sem- 
scabrosa Thoms 

(c) cupnfera Geslio — cupnfera Thorns 

(d) simplex Blackb = bella Blackb = (f) mgnpennis 
Macl = tgntcoUte Kerr 

(e) vindt-aurra Marl = mttda Kerr. = wuheuprea Kerr 


*N Ptc/a, nsp, described below was received after this manuscript was com¬ 
plete, and would follow chrysopygia in the table 
+ Hind tarsal claw of Ossets leucosticta Kuby 
J Hind tarsal claw of Neospades lateralis Blackb 
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(a) Types compared The example of lateralis (cotype) m the Ken emails 
Coll was abnormally coloured, and evidently misled him 

(b) 1 have previously recorded the synonymy of Macleay's three species with 
semirugosa Thoms I now accept Blackburn’s determination of chrysopygta 
Germ, for examples in the South Australian Museum, winch are elearl> con- 
specific The species is common and widely spread in Queensland, South and 
Western Australia, 

Vab 


Two examples in the British Museum and one in the South Austiahan 
Museum have pubescent spots irregularly scattered over the apical halt of elvtia, 
besides the two regular spots usually found in this species 

(c) Previously recorded by me (Arkiv for Zoologi, Band 13, No 22, 1820) 

(d) I have above noted the strong similarity between N simplex Blackb 

and Cmets cupreteollts Hope The description as to colour ‘*vindis, aureo- 
itucans, elytris apacis obacure-aeueis” is misleading The type has the pronotutu 
and underside a brilliant golden green, the elytra are blue-black with pubescent 
spots (in fresh specimens in my collection, violet or clear blue as m ( 12 - 

tnocu lata F ) with coppery tints al suture and apex When the pubescence is 
abraded, the forms like bella and tgmcolhs appear, and I believe ntgrtpenms 
Macl to be a disooloured example of the same 

(a) 1 have closely compared the types, and find only slight difference* of 
size and colour 

Tcrrae-reginae Th6ry is very near vindi-awrea Macl but has its pubescence 
differently placed, inter aha 

Ntgro-aenea Kerr is differentiated from mrtdts Kerr, not only by coloui, but 
by the close and deep sculpture of the former Both are from Queensland 

Nbobpadks piota, n sp 

Oblong, lightly attenuate in front and behind, head pronotum, basal parts 
of elytra, underside and appendages mtid coppery bronze, apical two-thirds of 
elytra brilliant violet with preapical and medial pubescence 

Head coarsely, not very closely punctate, forehead sub-bilobate (as in Cibmw 
pygmaeua Blackb.), eyes large and prominent 

Prothorax transverse, apex strongly produced in middle, base bismuate, sides 
rather straight, the inferior canna evident from above, widening from base to 
near apex, thence arcuately narrowed, whole surface coarsely, concentrically 
rugose, about a smooth oval spot situated at the apex of the front medial pro¬ 
duction Scutellum transverse with a triangular extension behind, coarsely punc¬ 
tate Elytra of same width as prothorax, separately rounded at apex, the bronze 
area extending to basal third at suture, nearly half-way at sides, the violaceous 
area thus forming an oval extension near suture. Pubescent markings (1) a rub- 
faseiate preapical one, consisting of a rounded patch on each side of suture and a 
disconnected transverse one extending to sides, (2) a more vague medial pubescence 
evident on aides, subobsolete on disc. Surface coarsely scalose-punctate, the scales 
arranged in irregular transverse ndges, these coarser on bronze, lighter on violet 
areas, underside lightly punctate Dm 6x2 mm 

Stab —Queensland. Brisbane (G H Hardy) 
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Two examples from the Queensland Museum show the typical Neoepadee 
structure—eyhndrn form, lightly divided head and forked claws In one example 
the head is more bnllianlly metallic than the pronotura, with a tendency to green 
at the sides In my tabulation the species would follow chrysopygia Germ., from 
which it differs in its smaller, especially narrowei, form, in its less deeply rugose 
surface, besides colom Tipe m the Queensland Museum 

Hyfooisskis Thoms 

Masi.hahx Waterh = Gwseoides Keri ) 

1 10 Colour bluc-black or black, with white pubescence 

2 4 Form wide obliquely narrowed in front and behind 

d Head widely excavated, crested near eyes laUpennxs Macl 

4 Head lightly excavated, without frontal crests braohyfotnm Deyr 

5 10 Form elongate oblong 

(> 12 mm long head widely excavated, eyes bordered within by narrow 

ridge p%lo8toollts Blackb 

7 8-0 mm long, head lightly excavated, front scarcely ridged 

8uturahs Saund 

8 10 Head bilobed (somewhat as in Ethon), froptal lobes extended m front of 

eyes 

0 Sub-apical pubescence vtague and straight cyanura Kerr 

10 Sub-apical pubescence forming parallel zig-zags Ttunuta, n.sp 

11 Colour bron/e with blue markings head widely excavated and ridged 

omata, nsp 

Notes and Synonymy of the above 

Hypoctssets Thoms ==- Maschahx Waterh = Cmeotdes Ken 
Waterhouse seems to have been unaware ot Madeay’s species in describing 
Maschahx lattpenm# as well as of Thomson’s genuB erected for the reception of 
Ci888i8 totipennw Maol Cisseotdes is to my mind superfluous, its distinctions 
from Hypoc\»86i8 being slight and of doubtful value. Kerremans himself described 
aenetpes (mfra) as a Ilypocmets 

(a) H (Onsets) latipenni# Macl = cornula Gcstro — (Maschdlix) latt - 
penws Waterh = laheorms Thorns 

( b ) H (Coraebus) pilosicoUts Blackb = Otaseotdes 1 nurtna Kerr 

(c) H (Onsets) mturahs Saund = Coraebus marmoratus Macl. » 6 'm- 
eeotdes alboptcta Kerr = Hypoctsaets aeneipes Kerr 

(d) H (Ctsseotdcs) cyanura Kerr. = C modesta Kerr 

With regaid to (a), I have seen the types of Mocleay and Waterhouse while 
the descriptions of cornuta and lattcomn make this synonymy certain 

(b) Types examined at different times by me—but I am satisfied as to their 
identity 

(c) Examples coinpaicd with Maclcay’s type ore m my Collection—the other 
tjpes have been closely compared This species is widely distributed from 
Queensland to Western Australia, and variable in size, and sometimes in ap¬ 
pearance through abrasion of its pubescence 

(d) The two tvpes show slight colour variations only H brachyformts 
Deyr, described from Myzole, is also found in Queensland. I have two examples 
from Rockhampton taken by Mr H W Brown It differs from lattpennts in 
smaller size, flatter head, ubsence of frontal crests, the pronotnm not channelled, 
its sides rounded, its legs dark inter aha 
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HyPOOIBSBIS MINUTAj U ftp (Toxt-fig 11 ) 

Oblong ovate, blue-black, elytra with transverse undulate impressions of 
white pubescence, underside and appendage* cyaneous 

Head canaliculate and divided, somewhat as in Ethon, but the bilobed front 
produced m iront of the eyes and more or less clothed with coarse, yellow hair, 
surface at vertex nearly smooth or very finely rugose 

Prothorax very transverse convex, apex and bane Insinuate, sides widely 
lounded, the two earmae enclosing a small narrow area, the convex disc sur¬ 
rounded at base and sides by horizontal depression moie clearly cyaneous than 
the rest—the finely rugose sculpture largely concealed by shagreen clothing 
beutellum large, transversely oval Elytra oval, rather widely rounded at apex* 
apices scarcely separately rounded, and minutely serrulate, on apical area two 
parallel zig-zag pubescent impressions, a third and fourth similar impressions, 
decrcaftingly defined m proportion to distance from apex, a fifth vaguely-seen 
lunate pubescence behind scutellum irom shoulder to shoulder Surface else¬ 
where finely rugose, abdomen wuth a fine, short pubescence, breast mmutelv punc¬ 
tate Ihm 4-5 x 1 7-2 min 

Hab — Queensland Johnstone Kivet (H W Brown), Capo York (Coll 
Cartel) 

Kour examples m the South Australian Museum, also 3 in Coll Carter (one 
from C York) show a species near cyanura Kerr (— modesta Kerr ) of which 
I have seen the types Mmuta is distinguished from this, inter alia, by (1) 
lobes of head being pressed closely together—in cyanura widely V-shaped, (2) 
different pattern of elytra] impressions—straight in cyanura Types in South 
Australian Museum 

N B ~~ There is only a slight colour difference between the unique types ot 
cyanura and modesta —both from Gavndah 


a iJYPOClhHMS ORNATA, n sp (Text-fig 12 ) 

B §8 Oblong, bronze, submtid with the following markings 

B cyaneous a transverse fascia at base of pronotum, elytra 

W H9 with post-humeral spot and preapical fascia, interrupted 

™ ™ at suture 

Head A deep concavity between eyes, the sides or 
flanges of concavity jutting beyond the eyes, each flange 
with a large fovea within, eyes rather flat, width of head 
less than that of prothorax at apex Prothorax convex 
and uneven in surface, rather gibbous and subangulately 
produced at apex in middle, base bisinuate, widest at 
middle, basal half subparallel, thence subangulately narrowed to apex, upper 
conna very short and sinuous, widely separated from lower eanna in front, ir¬ 
regularly, transversely depressed near base, the depression more or less cyaneous 
Elytra oblong-acuminate, obliquely narrowed behind, with four longitudinal cal¬ 
losities near base, one on each side of scutellum, and one on each shoulder, the 
latter connected with a little raised costa extending obliquely from shoulder to 
middle of elytra near apical declivity, a transverse gibbosity also behind scutel- 
hun Surface closely and finely punctate, the cyaneous markings vaguely out¬ 
lined by white pubescence. Underside glabrous and more coarsely punctate Dm 
4J-6 x 2-2J mm* 


u 

Text-fig 11 
Hypociasws 
mmuta, n.sp 
Text-fig 12 
2J omata, n ftp 
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Hab— South Australia Luondale (bVueibeeidt), Western Australia 
Geraldton (W D Dodd) 

Eight examples of this pretty little insect examined The arcuately excised 
head is somewhat as in suturahs S&un d, or (Coraebm) ptloatcoUis Blackb., but 
the excision is deeper and wider In two examples the blue markings on thorax 
and side of elytra are not very clear The species is a bridge between 12 Zatt- 
penms Mael and suturaha Bound Types in the South Australian Museum 

A l o x n o v 8 Deyi 

Ann Sot Ent Belg, 1864, p 115, Ken f ibid, 1898, p 174 

• 

Synonymy—A nodoaus Kerr = A minor Kerr 

1 have examined the typos and consider them mere variations of a species 
that 1 have taken in many localities ot Eastern Australia The genus is some* 
what intermediate between Cmma and Agnlus, ol shorter lorn than the latter, 
and readily distinguished from Cutsets by its irregular, nodulose surface lake 
Cutsets it also oecuis on foliage, chiefly Acacia —m the coastal brush areas ol 
Queensland and New South Wales, but I have also taken an example at Yea, 
Victoria. 
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THE LIFE HISTORY OF Ml CEO VACHR I S TETRAGON A (HOOK.) 

By A Ansthdtuise IjAwson, D Sc , Professor of Botany, University oi Sydney 
(PJates xv-xvi and Thirty-four Text-figures ) 

[Read 30th May, 1023 1 

M%crocachry$ tetragona (Plates xv -xvi) is one of the rarest and at tho same 
tune one of the most interesting of the Comferalcs It is a low, creeping, pro¬ 
fusely branching shrub inhabiting the higher mountain tops of Central and Wes- 
tern Tasmania. It dings very closely to the windswept and often snow-covered 
rocks and, with its numerous small branches and closely imbricate seale-like leaves 
in four rows, it is a remarkable adaptation to high alpine conditions. Its habit 
and habitat, together with its crimson coloured succulent cones, present fe&tuies 
quite unusual among gymnospems Its geographical distribution is limited to 
the higher elevations of the Tasmanian mountains As a monotypic genus it was 
first described by Hooker in 1845 

Its rare occurrence and the inaccessible regions it inhabits doubtless account 
for our lack of knowledge regarding its life-history With the exception of a 
brief notes on the pollen by Thompson (1908 and 1909) we have no knowledge of 
the gametophytes of this interesting genus of the Podocarpmeae 

It seems very desirable that this and other little-known Australian Conifers 
should be investigated, with the hope of filling in the gaps in our knowledge of 
this great sub-division of the Gyinnosperms 

Being withm fairly easy distance of Tasmania and the mountains inhabited 
by Mtcrocachrys, 1 have been enabled, as a result of a number of expeditions, to 
obtain a complete senes of developmental stages of the gametopbyte structures, 
fertilisation, and embryo of this rare genua 

A very considerable amount of Ihe matenal forming the basis of this in¬ 
vestigation was collected and fixed in the field Some of it, however, was from 
time to time sent by poHt In such cases the specimens were carefully packed m 
moist Sphagnum and reached my laboratory, generally within foity-eight hours, 
xn the living condition Upon its arrival, the specimens were immediately dis¬ 
sected and fixed in dilute chrom-acetic acid and otherwise prepared for imbedding 
m paraffin. From these two sources enough matenal was secured to show all 
the essential details of the kfe-history 

The Mole Gametophytt 

From a study of the bvmg microspores it became quite evident that the 
pollen m winged A superficial observation under the microscope might lead one 
to the conclusion that there were two wings present But a slight pressure on 
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the cover ghiKS uill cause the microspores to turn or roll and the presence ot a 
third wing is easih demonstrated From a study of a senes of stained sections 
through the nncrosporangium, the presence of three wings uas abundantly con¬ 
firmed These wings uhich are inflations of the spore-wall are arranged in a per¬ 
fectly symmetrical iashiori, as indicated m Text-fig 1 This figure represents a 
section ot* a microspore showing only one nucleus The thickness of the spore- 
wall and the contained dense cytoplasm is indicated I was unable to detect any 
noticeable difference in the size or shape of the wing? In many of the sections, 
portions of the wings were removed m tho cutting, giving an uneyrainetncal ap- 
peuranro but in the thousands of living nucrospores examined there was a ic- 
markahle uniformity Text-fig 1 may be taken as a very latr sample of the 
three inflations oi wings From living material collected m the field 1 have not 
found any imerospores with more than three wings In this connection Thomp¬ 
son (1909) has reported a slight vanation 



Text-fig 1 —A section of a micr spore showing one nucleus The thick cell wall 
is dilated in three places, forming three wings of equal size and 
symmetrically arranged Dec 10th, 1921 

Text-fig 2 —A section of a microspore showing two of the wings, the wall of 

the body cell is clearly indicated as well as the tube nucleus Dec 

19th. 1921. 

Text-fig 3 —A section of a microspore shoeing two prothalhal cells, a tube 
nucleus, the generative cell has just divided to form the body cell 
and stalk nucleus Dec 10th t 1921 

Text-fig 4 —A section of a mature microspore at the time of pollination Here 

only two of the three wings are shown Within the spore which 

has germinated there a re*two prothalhal cells, a large central body 
cell a stalk nucleus and a tube nucleus 
(Figs 1, 2 3, 4 x 1000) 

In regard to the contents of the imoroapore, I find that the mature pollen 

gram at the time of pollination lias within it three cells and two free nuclei 
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Under favourable conditions these could be observed in the living state Text-fig 
4 may be taken as typically representing a median section oi a imcrospore at 
this time It will be observed that the three cells are separated from one anothei 
by thin but sharply defined cell walls The three nuclei of these cells lie directly 
one after the other in a straight line and one of the free nuclei lies behind m the 
same line. The other free nucleus is invariably at one side There are thus four 
nuclei m a row and one excentncally situal/od My interpretation oi these strap 
tures is as follows —The two smaller cells nearest the spore-wall are the two pro- 
tbalhal cells, corresponding to the two prothalhal cells so characteristic of tin 
Abietmeous pollen (Coulter and Chamberlain, 1901, 1910) The large centrally - 
situated cell is the body-cell and the excentncally-situated free nucleus is the stalk 
nucleus The remaining free nucleus is the tube nucleus Although munv hun¬ 
dreds <>t imerempores were examined, both m the living <nndition and in the 



Text-fig 5 —A section of the tip of the pollen tube showing the large spherical 
body oell and the stalk nucleus, and the tube nucleus suspended in 
the tube cytoplasm The tube nucleus is just forward of the body 
cell Feb 6th, 1922 

Text-fig 6 —A slightly older condition of the above The body cell loses its 
spherical form and its nucleus prepares for mitosis Feb 6th, 1922 
Text-fig 7 —From a section of a pollen tube near the tip The body tell has 
divided to form two sperm cells of approximately equal size The 
stalk and tube nuclei are also shown Feb 6th, 1922 
(Figs 6, 6, 7 x 1000) 

sections, I was unable to find a single instance of a microsporo containing more 
than five nuclei, namely, those of the two protballiol cells, that of the body-cell, 
the stalk nucleus and the tube nucleus I am therefore unable to confirm Thomp¬ 
son’s (1909) observations m this connection Text-fig 3 represents a stage 
slightly earlier than that represented m Text-fig 4 Here the two protballial 
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cell* are iully organised, but the stalk and body cells are not Evidently this is 
a stage where the generative cell has just divided and the wall separatum the 
body cell tioui the other stiucturus is not completed Text-fig 2 is taken from a 
section oi a bp ore containing the tube nucleus and the body cell It is intended 
to show how clearly defined is the wall of the body cell from this view 

Text-fig 22 bhows the marine i in which the mierospores are deposited— 
evidently driven by the wind—in the nucropyle Here these microspores may be 
seen with their winged inflations and their nuclear contents The reflexed ex¬ 
tension oi the integument is very r haractenstic and probably assists in the reten¬ 
tion of the mierospores Upon reaching the apex of the megasporangium, the 
mierospores continue their germination, by producing a pollen tube In Text- 
fig 25 one may observe bow the jiollcn tube pencil ates the nucollar tissue At 
the apex oi the megasporangium a sharply defined cushion of tissue which, in 
another investigation, I have reterred to as the pollen cushion (Lawson, 1910) is 
organised Through this the pollen tube descends, dissolving the nueellar tiBsue 
in its advance, carrying the body-cell and the tube and stalk nuclei at the tip As 
tEe archegomal chamber is reached the tube dilates and spreads over the apical 
region of the prothallus Text-fig^ 26 and 27 show the dilated tip of the pollen 
tube with its contents During the descent of the pollen tube, the body-cell 

gradually grows until it is knarry tunes its original size It assumes an almost 
perfectly spherical form and its large, centrally-situated, deeply-staining nucleus 
is a conbpicuous feature in the section Text-fig 5 represents the tip of the 
pollen tube at this time The large body-ctll la here seen suspended in the dense 
mass of cytoplasm It has a very Hun but well defined cell-wall and on either 
side of this arc the stalk nucleus and the tube nucleus respectively I can mtei- 
pret these three structures in no other way than that they arc the same three 
structures indicated m the miciospore (Text-fig 4), the two prothallial cells 
having lommued m the spore on the apex of the nucellus (Text-fig 25) 

Text-fig 6 represents a pollen tube slightly older Here the body-cell has 
enlarged still more It has lost its spherical form and its nucleus is preparing 
tor mitosis The stalk nucleus is seen at one side 

The actual division of the body-cell was not observed, but in one instance the 
result of this mitosis was cleatly seen This is shown in Text-fig 7 There are 
evidently two sperm cells formed, each with its own thin cell-wall As these two 
sperm cells wxre pressing closely together it was difficult to say whether there 
was any difference m the size Apparently they were approximately equal 

The male gametophyte and details of upermatogenesis of Microcachrya, while 
essentially resembling Podocarpwt, show some striking differences (Burlingame, 
1908) For Podocarpm, Coker (1902) reports as many as six nuclei in the 
mature pollen grain He states, however, that tine is probably abnormal It is 
to be noted also that m Podocarpus there is but one functional male cell In 
Microcachrys the male gametes are probably both functional 

The Female Gametophyte 

The ovulate strobsh are situated at the ends of short branches, and although, 
in the mature state, they are bright red m colour they are not conspicuous in the 
field, being more generally bidden by other sterile branches. A perfectly median 
section of & very young sporophyll is shown m Text-fig. 23 It will be seen that 
the bract grows nearly at right angles to the cone-axis for the greater part of its 
length, but at & point near its distal end it turns sharply m & vertical direction. 
At this point, on the adaxial face of the sporophyll, is situated the megusporan- 
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gituu with its integument, it being pioteeted by the upward growth of the apex 
of the sporophyll which is now recurved towards the axis. The scale at this 
early stage follows a course in its growth almost parallel with that of the distal 
ead of the eporophyll It should be pointed out that there is only one ovule to 
each bract and this latter, even at this early stage, as shown in Text-tig 23, is 
recurved in its growth until it is directed in a line with its micropyle towards 
the cone-axis. The extended mouth of the inner integument projects for a con¬ 
siderable distance beyond the tmcellui and recurves in a downward direction to- 
wauls the bract, forming quite a long tube-like micropyle Typical instances of 
this featuie are illustrated in Text-figs 22, 23 and 24 In Text-fig 24 the single 
vascular strand may be seeu supplying the sporophyll and branching into the 
ovule The large, loose, thin-waller] cells seen at the curvature of the sporophyll 
are an indication of the future succulent nature of this tissue 

The conditions here described are those found at the time of pollination The 
linerospore cones are produced in great prolusion and the resulting pollen pro¬ 
duced is very great indeed considering the size of these dwarf plants The driv¬ 
ing winds m these exposed alpine regions cover the plants with pollen so that 
lery few ovules escape its reception (Text-fig 22) 

At this time the megaspore mother-cell makes its appearance In the very 
early condition it is difficult to distinguish Uus from other nucellar colls, but at a 
point m line with the base oi the integument a single mother-cell becomes dis¬ 
tinctly differentiated It is larger, clearer and lias a much more conspicuous 
nucleus than the neighbouring cells The cells immediately surrounding it also 
undergo a change and become a well defined topetum of two or three cells deep 

The first appeal once of the mother-cell is shown in Text-fig 23, slightly 
older stages are indicated in Text-figs 22 and 24 in which the tapetum is shown 
A somewhat older stage is shownjn Text-fig 21. This is from a transverse sec¬ 
tion to show the relationship of the integument with the nucellus In the centre is 
a large mother-cell preparing for reduction division and surrounded by three 
layeife oi tapetal cells 

1 was fortunate enough to secure an almost perfect senes of stages m mega- 
sporogenesis From the abundance of material at hand it seems quite clear that 
only one ruegaspore mother-cell is organised A very typical appearance of this 
cell is shown m Text-fig 8 The relative size of this cell with its large nucleus is 
very striking It is many times greater than the largest ol the surrounding 
tapetal cells. The cytoplasm of this mother-cell, while finely graxralftT, is much 
more clear than the dense cytoplasm of the surrounding tapetum and hence stands 
out in 'the greatest possible contrast Although the actual spindle wae not found, 
all the essential details of the sporogenems were observed In Text-fig 8 the 
nucleus u represented ra the spireme state The long thread-like chromosomes 
are clearly defined and are evidently split lengthwise In Text-fig. 9 one sees the 
chromosomes actually uniting m pairs, which results in reduction The number 
of the chromosomes seems to }>e twelve but, as the specimens examined in these 
stages were limited, further confirmation is necessary Twelve were found in 
about twenty nuclei There is no doubt, however, that this is a phase of the re¬ 
duction process The result of this first meiotio division is shown in Text-fig. 10 
Traces of the spindle fibrils gre still seen stretching between the daughter-nuclei 
and a distinct cell-wall separates the latter from one another This division is 
evidently immediately followed by another The two daughter-nuclei divide, but 
apparently not simultaneously Text-fig IX shows one of these divided and the 
other near the imcropilar end still undivided In Texkflg 12 both these nuclei 
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have divided bo that tlio Jmu meguapoics are represented at tins time by two 
cells each with two nuclei At tlie completion ot this second meiotic division, 
walls separate all the nuclei, so I hat there are four separate edls forming an axial 
row Only one of these lnegaspous functions, the proximal one, that nearest the 
food supply The othei three degenerate and appear as flattened mosses of 



Text-fig 8 —From a section taken in a median line through the megasporangium 
In the centre of the figure is the large xnegaspore mother cell sur¬ 
rounded by a well developed tapetum Dec 10th, 1021 

Text-fig 9 —From a similar section to Text-fig 8 Here the nucleus of tht 
xnegaspore mother cell is in the first state of meiosis The bivalent 
chromosomes are uniting m pairs A well organised tapetum is also 
indicated Dec 10th, 1021 

Text-fig 10 —A section to show the result of the first meiotic division of the 
megaspore mother cell Two cells am now formed, each with its 
own nucleus, and separated from one another by a distinct mem¬ 
brane Dec 10th, 1921 

Text-fig 11 - A similar section to show the result of the second meiotic division 
Here one of the nuclei shown in Text-fig 10 has divided There 
are now one cell and two nuclei in the axial row Dec 10th, 1921 
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nucleai substance at tbe distal end of the functional spores This latter has mean¬ 
time enlarged many tunc* its original size Text-fig 13 is a typical example ot 
numerous instances found of this condition During its growth an immense 
\aeuole is developed in the centre of the germinating megaspore and this forces 
the cytoplasm to occupy a parietal position At this tune the tapetum has reached 
its maximum development These features are well illustrated m Text-fig 13 
The nucleus of the megaspore now immediately undergoes a series of tree divisions 
and the nuclei thus formed take up positions in the panetal cytoplasm (Text-figs 
13, 14, 15) This is the first instance in which the essential details of rnega- 
sporogenesis have been reported for the Podocarpineao In the near future I 
shall compare these stages with others which I have under investigation This 
series of events leading to the mature functional megaspore is essentially the some 
as that in Sctadopttya (Lawson, 1910) With this development the tapetal ©ells 
undeigo degeneration and their substance is cvidentl) absorbed by the germinat¬ 
ing inegaspore As shown in Text-fig 14 the tapetum has completely vanished 
and the inflated megaspore, with its numerous free nuclei and large central 
vacuole, presses and flattens out many of the nucellar ©ells with which it comes in 
contact (Text-fig 15 and 16) Ro tar there is no indication of » cellular pro- 
thaJlus, the young gametophyte consisting of the large central vacuole enveloped 
by parietal cytoplasm and ut least sixty-iour tree nuclei But soon after this 
stage shown in Texl-flg 16, tbe mitoses lesult no lunger in free nuclei Each cell 
that is now formed is completely surrounded by a cell wall So that, instead of 
panetal cytoplasm, there is a single row of narrow cells lining this cavity Of 
all the Gyranospenns I have examined, I have not found such beautiful examples 
of this so-called “Alveolai” structure, first discovered by Rokolava (1880) and 
desenbed by Arnoldi as “alveoli” (1900) 

These cells are apparently first formed at the distal end ot the vacuole and 
gradually come to line the whole spue© occupied by the panetal cytoplasm While 
the cells or “alveoli” are being formed in the proximal end the entire mass of the 
panetal cytoplasm is not included within then walls Many preparations showed 
considerable masses of this outside the cell-walls as for instance shown m Text- 
fig 18 This figure also shows the rapid elongation ut these “alveoli” The 
rapid growth of these cells into long tubes, each at first with a single nucleus, is 
doubtless assisted by the absorption of the vacuolar sap For this latter now be¬ 
comes less and less until the entire space it once occupied is encroached upon by 
the “alveoli” A very fair example of this condition is shown in Text-fig 19 
Here the pnmary cells of the young prothallus are seen to have elongated to such 
an extent that the vacuole has nearly vanished The rate of growth of these 
primary cells is not uniform Those at the distal end appear to have a greater 
growth than those at the opposite end. Eventually, however, as was observed m 
both longitudinal and transverse sections, the vacuole becomes entirely obliterated 


Text-fig 12 —A similar section to show the second cell shown m Text-fig 10 has 
divided The separating walls have not yet been laid down There 
are eventually four cells in the axial row These are the mega¬ 
spores Dec 10th, 1921 

Text-fig 13 —From a similar section a few days older The proximal cell of the 
axial row has grown to a great size and becomes the functional 
megaspore The other three cells beoome aborted and appear as 
three nuclear masses pressed into the tissues of the tapetum which 
still persists The nucleus of the megaspore has divided to form 
two free nuclei Dec 10th, 1921 

(Figs 8-13 x 550) 



Text-fig 14 —A section through a median-hne of the megasporangium, at a much 
lower magnification than the preceding six figures Here the mega- 
spore has continued its germination and its nucleus hag undergone 
repeated free nuclear division The tapetum is m a state of dis¬ 
organisation and rapidly being absorbed by the developing pro* 
thallus Jan 21st, 1882 

Text-fig 15 —A later stage of the same Here the tapetum has completely 
vanished and the megaspore has increased to many times its 
original sise Free nuclear division has proceeded and the large 
clear central vacuole forces the cytoplasm into a parietal position 
and here the free nuclei take up their position Jan 21st, 1822 
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lular tissue is thus 1 armed The original line of sells set down in the early 
stages by the elongated primary prothallial cells is retained in the mature pro- 
thallius Text-fig 27 represents a longitudinal section of the upper half of the 
protlialius Heie, on either side of the archegoma, the curious rows of cells are 
those orgmally laid down m the “alveolar 1 ’ style 

The archegomal initial was not observed Many preparations showed the 
mature archegoxua Curiously enough these are developed eloso together m a 
single group after the manner of the Cupressuieae (Lawson, 1907, Coker, 1903) 
A common nourishing jacket two or three cells deep envelopes the archegoma. 
There is likewise a single common archegomal chamber into which the tips of the 
pollen-tubes enter Each archegonium is three or four times aa long as broad 
There are four neck cells and a large vacuole in the lower halt oi the cytoplasm 
The egg nucleus lies between this vacuole and the neck cells Aa the very young 
stages m the development ot the aichegoma were not found X was unable to de¬ 
monstrate the presence of a ventral canal nucleus But doubtless this is present 
us it ib found in bo manv otltcr Taxaceae 

Among tbe Podocarpineae there seems to be a considerable variation m the 
number of archegoma. One species oi PhyUocladus is reported to have but one 
(Kildahl, 1908), and there are as many as eleven in Podocarpus (Coker, 1902) 
Five or six was the usual numbei met with in Mtcrocachrys A characteristic 
appearance of the archegoma in longitudinal section is shown in Text-fig 27 
There are three mature aichegoma here shown crowded closclj together and with 
their necks opening into a common archegomal cavity at the apex of the pro- 
thallus These are ready for fertilisation Text-fig 28 ih an enlarged detail of 
a typical archegonium to bhow not only the egg nucleus, vacuole and neck cells, 
but it shmvs very well the highly developed jacket cells in contact with it The 
number of neck cells is four, forming a single tier This is in sharp contrast to 
other Podocarpineae , differing in this particular from Podocarpus (Coker, 1902) 
and Phyllocladu* (Young, 1910) 

A conspicuous feature of the mature gametophyte is the megaspore mem¬ 
brane This is a thick tough membrane which completely envelopes the prothallus 
except at the apex m the region of the archegomal chamber This membrane is 
so tongb and thick that it interfered considerably with the fixation of the material 
and also with cutting sections with the microtome The difficulty of fixation was 
overcome by carefully cutting away the lower portion of the ovule m such a way 
as to make an exposed opening for tbe fixing fluid to enter This megaspore 
membrane is quite as thick and conspicuous as that occurring in the Abietineae 


Text-fig* 16 —The same as Text-fig 15, but a more advanced stage Jan 21st, 
1622 

Tegt-fig IT —The same, but Bhowrng that the free nuclear division has ceased, 
and cells are now formed occupying the position of the parietal 
cytoplasm This immense clear central area of the vacuole is now 
lined with a layer of closely fitting cells whose long axes are directed 
towards the centre of the vacuole Each cell has a single nucleus 
Tan 30th. 1922 

Tegt-fig 18,—A similar section to show a further development of these primary 
cells or alveoli of the gametophyte These cells are elongating to¬ 
wards the centre, especially those at the distal end Jan 30th, 1922 

Text-fig 19 —A later stage of the same The primary prothalhal cells or 
"alveoli" form a senes of long tubes which m their growth encroach 
upon the vacuole The latter is nearly obliterated Jan 30th, 
IMS* 

(Figs 14-19 x20O) 
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It is double-layered and subensed It in (unous that the Taxmeao and l J odo- 
caipmefte should differ ho consistently in this detail In the lonuei group 
(Thompson, 1905 Lawson, 1900) it ih quite thin and inconspicuous, while in the 
latter, that is, in Phi/Uotlartw s, Dacrydium , Saxtgothaeu and Microeaehry* it is 
well developed A high powei magnification of tins membrane is shown m Text- 
fig 20 

Fertilisation 

By the time the aichegoma aie organised, the dilated tip of the pollen tube, 
has reached the arcbegomal tbainbci The course of the tube and its dilated end 
aie shown in Text-fig 27 Here the tube is well into the aichcgozual eharubei, 
and it contains the body cell and stalk and tube nuclei These latter are usually 
in advance of the body cell In Text-fig 25, one may see how very huge the tip 
of the tube becomes it spreads out over the apex of the prothollus In Text- 



Text-fig 20 —A section of a portion of the mature prothallus showing the nature 
of the megaspore membrane Feb 6th, 1922 
Text-fig 21 —A transverse section through the basal region of the megasponui- 
gium The outer mass of tissue is the integument The dark line 
marks the separation of the integument from the nucellus The 
large megaspore mother cell surrounded by a three-layered tapetum 
occupies the centre Dec 10th, 1921 

(Figs 20 x 300, fig 21 x 70) 

fig 26 the nature of the body cell close to the arcbegomal neck is well illustrated 
The sperm cells, however, have not yet been formed The conditions shown an 
Text-figs 5, 6 and 7 were taken from similar positions, that as, m close proximity 
to the necks of the archegoma The division of the bodv cell therefore does not 
take place until just before fertilisation The result of this division is shown m 
Text-fig 7 which we have already described above In one instance the Actual 
penetration of the male gamete into the archegonium was observed but its actual 
union with the egg nucleus was not found Ah the archegoma form a single 
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Text-fig 22 — A section taken m a median line through the mcgaspor&ngium The 
recurved tube of the integument is shown forming a micropyle ton- 
tainmg three xmcrospores A megaspore mother cell surrounded by 
its tape turn is seen m the centre of the nuceUus Dec 10th. 1222 
Text-fig 23 —A median section through a megasporophyll The characteristic 
position of the megaeporangium with its integuments is clearlv 
shewn, as well as the characteristic position of the integument and 
the micropyle This and the preceding figure were taken at the 
tame of pollination Dec 10th f 1022 

Text-fig. 24 - A similar section of the megasporangmm to show the characteristic 
appearance of the integument, micropyle, nuoellus, megaspore 
mother cell and tape turn. Dec 10th, 1922, 

(Pig 22 x200, fig 23 x 100, fig 24 x 200) 



Text-fig 25 —This figure represents a longitudinal section of the upper part of the 
mcgasporangiurn It shows the winged microspores on the apex of 
the nucellus which is differentiated into a pollen cushion The 
figure is to show the course of the pollen tubes through the nucellar 
tissue Feb 6th, 1922 

Text-fig 26 —This represents a section through the apex of the prothattus. The 
tip of the pollen tube has discharged its contents into the arche- 
gomal chamber Two arohegonia are seen as well as the charao- 
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group with a common jacket and a common arehegom&l chamber, it seems highly 
probable that both male gametes, which appear to bt> equal in sue, aic func¬ 
tional—fertilising different archegoma In this respect Mtcrocachrys differs 
from Phyllocladus and Tnrreya* in which there is a marked difference in the sue 
of the two gamete? In the latter two genera, one of the two male gametes is 
aborted In Cephalotaxus drupaaea (Lawson, 1907) they remain within tho 
jacket of the mother cell until the contents of the pollen tube arc discharged It 
seems that in Mterocachrys all of the arehegoma wen fertilised and this supports 
the view that both male cells m each tube are functional gametes I am inclined 
to beheve that the reduction ot one of the gametes is an adaptation to the manner 
in which the arehegoma are grouped or have a common archegomal chamber 
When the entire contents of a pollen tube are discharged into a single aicbe- 
gomum one should expect one of them to be function less If op the other hand 
the arehegoma necks are so arranged that the two male gametes may enter dif¬ 
ferent but neighbouring arehegoma one would expect them to bo both functional 
This is what appears to bo 1 he case in M%crocachrya This ifl very characteristic of 
the Cuprossmcae (Lawson, 1904, 1907, Coker, ]900) 

The Embryo 

In regard to the embryo I unfortunately was unable to find the early free 
nuclear condition The early stages m the development of the suspensor, however, 
were frequently met with From the appearance of the earliest condition found, 
it would seem that there are two Jiers of cells and one tier of free nuclei organised 
in the base of the archegonium The lower tier of cells is ihe embryo itselt 
Tho next tier forms the BUftpensor and the tier of nuclei lies freely m the cyto¬ 
plasm of the arehogomum immediately next to the suspensor The latter deve¬ 
lops immediately and elongates quite rapidly, pushing the embryo cells deep into 
the prothallial tissues* Text-fig 29 shows one of these early stages in longi¬ 
tudinal view 

The suspensor cells, of which there are threo or four to each embryo, have 
elongated to several times their width Text-fig 30 shows about the same con¬ 
dition, but the cells of the suspensor show a curvature or twist as they advance 
into the prothallium It should be noted that there was no evidence of the plug 
at the base of the archegonium next to the suspensor as reported by Coker (1902^ 
for Podocarpus and also by the wnter m Paeudotsuga (1909) Nothing m the 
nature of such a modification of the suspensor was found The suspensor cell 
seemed to elongate directly into the enveloping tissue The dissolving of the pio- 


teristic appearance of the thick megaspore membrane Feb 6th, 
1922 

Text-fig 27 —This figure also represents the section through the upper half of the 
prothallus The pollen tube, with its contents, is shown Also the 
characteristic single group of archegoma enveloped in a common 
jacket of nourishing cells The characteristic arrangement of the 
cells of the prothallus is shown, as also is the megaspore membrane 
Feb 6th, 1922 

Text-fig 26 —This represents a section of a mature archegonium much more 
highly magnified Two cells of the neck are shown, as well as the 
ch&ractenstrc position of the egg nucleus and the large vacuole 
The «urroundlng jacket cells which appear in two layers are also 
indicated Dec 10th, 1922 

(Figs 25, 26, 27 x550, fig 28 xfiOO) 


♦Coulter and Land, 1905 
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thdlial cells m touch *ith the embryo proper vas quite evident There was aU 
the^appcniauce ol en/vmc mt.on on the dismtegratmg celk, to 
at some tunc nourish the advancing embryo I was unable 

a cap cell «lnth has been reported for Podocarpw and other genera Tract-flg 



Text-fig 29 —A longitudinal section to show a young embryo The suspensor 
and embryo cells are shown Feb 19th, 1922 
Text-fig 30 —A similar view of the embryo with its suspensor Feb 19th ( 1922 
Text-fig 31 —A longitudinal mow of an older embryo showing the elongation of 
the suspensor The breaking down of the prothallial cells in front 
of the embryo is also shown Feb 19th. 1922 
Text-fig 32 —Two embryos are here represented They have developed from 
different arc begonia and appear to be developing simultaneously 
Feb 19th, 1922 

Text-fig 33 —This represents a slightly older condition of the embr>o with the 
suspensor forcing it deeply into the prothallial tissues Feb 19th, 
1922 

Text-fig 34 —An older stage of the same with the great length of the suspensor 
shown Feb 27th 1922 

(Figs 29-34 x 300) 
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31 represents the suspensor and the embryo further advanced The space be¬ 
tween the embryo and the disintegrated or digested prothalhal cells is quite evi¬ 
dent I was unable to find any branching fiom the embryo to iorm embryonal 
tabes or of moie than one embryo from a single nrehegomum At this earl> 
stage, however, more than one cinbiyo was formed in the endosperm These 
however, were imanably found to have originated in different orchegoma. 1 am 
there!oi e oi the opinion that polyembryony does not exist other than that des¬ 
cribed Text-fig 32 shows two embryos with their own suspensors advancing to¬ 
gether in the endosperm it is quite dear that these two come from two separate 
archegonia It is quite piobable that all the archegoma become fertilised and 
that initial embryos are developed m them But one of these, as a rule, advances 
at the expense of the others Text-fig 30 shows the embryo slightly older with 
the Buspensor still straight and growmg m a median line through the endosperm 
Text-fig 34 is still older, showing the great length of the suspensors This was 
the oldest embryo observed 

This bnef account of the embryo of Mtcrocathrya is by no means complete, 
but sufficient lias been observed to show that it differs in many interesting ways 
from that of Podocarpu* 

A very useful summary of our knowledge of the embryo of the Conifers has 
recently been given by Buchbolz (1020) In this a comparative study of the 
Podoc&ipineae has been given 

From this and other investigations (Young, 1907-1910, Robertson, 1904-3907, 
Thomson, 1000, Kildalil, 1908, (Joker, 1902, Burlingame, 1908) it is quite evident 
that the Podocarpmeae is not a natural class of the T&xmeae and our ideas in 
regard to it require revision The position of Mtcrocoehrys in this connection will 
be discussed by the author in another paper in the near future 

Summary 

1 Theie are three wings to the pollen grains and these are symmetrically 
arranged 

2 The mature microspore at the time of pollination contains two protbailiftl 
cells, one large centrally situated body-cell, a stalk nucleus and a tula 
nucleus 

3 In the pollen tube the body cell enlarges and, by division, gives rise to two 
small gametes Those are approximately of equal size and both are pro¬ 
bably functional 

4 There is a single megaspore mother cell organised 

5 After the reduction division four potential megaspores are produced form¬ 
ing an axial row 

6 There is a ven distinct and definite tapetum formed during megasporo- 
genesis This is two or three layers of cells thick 

7 Only one of the four megaspores germinates The other three becorm 
aborted and finally absorbed The lowest of the axial row is the functional 
spore 

8 As the functional spore increases m size a large central vacuole is formed 
which forces the cytoplasm into a parietal position 

9 Free nuclear division proceeds and the nuclei are distributed in the parietal 
cytoplasm 

10 Endosperm formation takes place by the “alveoli” method That is, pnznar> 
prothalhal cells are formed in the parietal cytoplasm which grow out into 
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the central vacuole in the form of long tubes These eventually close in on 
the vacuolar space and then regular cellular tissue follows 

11 A very distinct and thick subensed megaspore membrane is formed quite as 
thick as in the AbietiUeao 

12 Tho archegoma, may be five or six in number, form a single group at the 
apex of the prothallus They have a common lackct and a common arche- 
gomal chamber There arc tour neck cells in one tier 

13 Fertilisation takes place by the contents of the pollen tubes being discharged 
into the archegomnl chamber 

14 The embryo is organised ftom three tiers of nuclei m the base of the arche- 
gonia The middle tier forms the suspensors which carry the embryo into 
the endosperm 

In conclusion I desire to express my thanks to my Laboratory assistant, Mr 
0 D Evans, for help m the collection and preparation of material 

I also demre to express my indebtedness to the University of Sydney for a 
grant of money from the McCaughoy Research Fund, which helped to defray the 
expenses in the collection of specimens m Tasmania 
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Plate xv 

Mierocachrys tetragon# t showing general habit of plant with microspore cones (net 
■iee) 

Plate xvL 


Mierocachrys tetragon# Branches showing megaspore oonea (x fl.) 
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IV The R(X>i-hodplt*s ot Catarina Uunninghajiian a and thuk 
Physiological Significant 

By J McLcckie, M A * D Be , Lecturer in Plant Physiology l)mverity ol Sydney. 

(Sixteen Text-figuiee ) 

| lie id 30th Ma\, 1923 ] 

Introduction 

Smte the discovery by Hellnegcl and Wiltaith m 1888, that the root-nodules 
ot the Logummofiac are able to “fix” or assimilate atimwphenc-nitiogon, much re¬ 
search bus been conducted, not only upon tlie various genera of the Leguminosae, 
but also upon other root-nodule possessing types, such as the Cycaddies } Alnm, 
Eleagnus, Mynca Gale and Podncarpus Early investigators ol the subject did 
not find bacteim m the nodules, and believed that the fungal hyphae, which com¬ 
monly occur m older nodules, constitute a mycorhiaa In Podocarpw, Nobbe and 
Hiltner (1899) proved indirectly by experiments that the root-nodules were 
active nitrogen-fixing structuios, but they and others (eg, Shibata, 1992) be¬ 
lieved this property to be due to what appealed to be fungal hyphae w the 
cortical cells ol the nodules It was not known that the active nitrogen-fixing 
organisms are bacteria which migrate from cell to cell in zoogloea linearis bear-* 
ing certain lesemblance to fungal hyphae 

In 3896 Hiltner demonstrated the presence of bacteria in the root-nodules of 
Alnm and Eleagnm , and in a senes of experiments proved (1) that plants de¬ 
void ol root-nodules could not thrive in a soil poor in nitrogen, (2) that such 
starved plants thrived when the soil was inoculated with the organisms from the 
nodules, and (3) that tlie nodule-formation increased with the poveity of the 
soil m available nitrogen 

In 1904, Life investigated the root-nodules of Cycas and discoveied bactena 
Mithin thorn Bottomley (1907) isolated these bacteria, and proved them cap¬ 
able of mtiogen-fixation Bottowlev (1912) studied the development and struc- 
tuie of the root-nodules of Mynca Gale, and isolated Pseudomonas radtctcola 
from them, Spratt (1912) performed similar researches upon Alnm and Eleag- 
mw, and claims that Pseudomonas radtctcola occurs m these nodules also, and that 
it is polymorphic McLuckie (1922) investigated the tubercles of Macroganaa 
spirt&tB and isolated bactena from them and proved that they were nitrogen-fixing 
forms *Jn the present communication, the author gives the result of his investi¬ 
gations of the root-nodules of Casuarma Cimwnghamutna, a form which has not 
hitherto been described in detail Damell-Smith in a brief note mentions 
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their occurrence and that they are inhabited by bacteria, but no detailed account 
of the nodules is given 

The Root-nodules 

Casuanna Cunmnghamtana is a species which commonly occurs along the 
banks of creeks The material for this investigation was obtained along the banks 
of the Nepean River near Penrith, NSW The great majority oi the roots of 
this plant possess nodules of varying sizes, some being quite small and branched 
once or twice, others being profusely branched, 50-b0 mm in diameter, and larger 
than any other root-nodules yet recorded The youngest nodules occur as small 
lateral growths upon the youngest roots, and arc from '1 mm to 5 mm long and 



Text-fig la —Roots of Casmrtna Cunning hamtana (Miq) bearing nodules of 
various sizes (x J ) 

Text-fig. lb—Single large toralloid nodule showing the rootlets emerging from the 
cluster (x i ) 

Text-fig lc—Portion of a toralloid mass showing method of branching (x 2) 

1-2 mm in diameter They bear a general resemblance to the young nodules of 
Maerojnmta or Cycas at this stage Branching begins early in the primary nr 



196 


sTi’Mhh ik tarwnokib, tv , 


dulis, and from the lueimtewatit cells at the apex, three oi ioui groups me 
tormedj which become the apical tnenstems of the branches These again bianch 
aftei a short giowth phase, and m a eomparatnely short tune a remarkably large 
“cluster 1 nodule is formed (Text-figs la, lb) The nodules are perennial and 
aie eovcml externally with se\oial thin layers of cork In nature many oi the 
nodule-* aio exposed or he very close to the surtaie ot the soil, as in Macrozamia 
and Oycw The general appearance of the mature eorulloid nodules is similar to 
that of the root-nodule oi Mynca Gale described by Bottomlei As seen m Text- 
figs 1«, 1 h, numerous short Uun rootlets project irom the nodule, but die off ter- 
nunftJlj The tips of the nodulai branches are rather ahitish, while the rent ot 
the strut tui e is protected by cork Text-fig lc, shows a small portion of A large 
coralhud nodule and incident!} rhe branching which is typical of this iora 

Foi nrmtmnicaJ work the material was fixed either m 1% chroiuacetie acid 
oi m 10 % aeeti* alcohol The slums found most useful were Gentian Violet and 
Saliamn, Gen turn Aiolet, Lugols lodme and Satranm, and Gram's atom. Median 
longitudinal sections ot the nodules are shown m Text-figs 2, 3, 4, and 5, a central 
stele is plainly demon ated, surrounded by an endoderraw containing a tannin de¬ 
posit A clearly defined moristemalic zone ih seen at the apex, and in Text-fig 2, 
it has bifurcated In Text-figs 3, 4, and ft different stages in the branching ot 
the nodule ma> be seen The mcnsteraotic zone of cells generally divides into 
ioui fairlj distinct groups namely, a central mass which continues the growth 
of the axis of the mother root, and three, more or less laterally developing mosses 
which form the branches of the primary nodule In a longitudinal median sec¬ 
tion, as a rule, only three of these groups and the stelar structure passing into 
them are seen The apical part of each nodular branch becomes considerably 
swollen Beyond the apical rnenstem groups, several layers of small cells are 
iormed, which, however, cannot be recognised as a definite root-cap, and wlmh 
meige imperceptibly into the cortical tissues behind the apex In young branches, 
the extreme tip of the nodule is not covered with cork, but the apex ot all the 
oldei nodules is so protected, and the surface becomes quite hard and brittle. 
The apical zone of menstematie cells, or their immediate derivatives, are free from 
bacterial infection Behind the menstematie zone three distinct zones are de¬ 
fined, namely (a) the cork (c), (h) the cortex (cor), and (c) the stela In the 
cortex, groups of bacterial cells occur, these infected cells are large, thm-wailed, 
and densely cytoplasmic In sections of living nodules the bacterial cells are 
differentiated b> their yellowish contents and m fixed material by the staining 
of the bftetena In the cortical cells of the nodule three definite regions may be 
obsened, namely, (a) the zone of infection (x in/), (b) the mature zone of 
bacterial masses (me), (c) the degenerating zone where bacterial digestion oc¬ 
curs (d z ) Text-figures 6, 7, 8, 9, show various stages of infection of the 
younger cortical cells A few or numbers of infection threads may bo seen pass¬ 
ing from cell to cell, and toilmg in the vicinity of the nucleus These threads 
contain rod-shaped bacteria, and have a rather slim} consistency They are of 
irregular diameter In some cells, especially those juBt infected, these threads arc 
very thin, but in slightly older cells, the bacterial threads are thicker and more 
numerous The infection of a cell by the bacteria leads to & considerable en¬ 
largement of the cell so that, apart from the difference in their contents, they are 
readily distinguished from uninfected cells by their size A very important 
feature of the bacterial zone is the large intercellular spaces providing for gaseous 
circulation These spaces communicate with the atmosphere through the irregu¬ 
larities and aracks in the superficial lining of cork cells, ot through the epidermal 
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Text-figs 2, 3, 4, 5 —Longitudinal sections of apex of nodule showing the branch¬ 
ing, the corky covering tc) t the cortex (oor) inhabited with bactena, 
the stele The infected none (inf z ) is behind the apex r the mature 
rone {ms ) further back, and the zone where bacterial degeneration 
occurs (djs) is the older part of the nodule (x 33 ) 
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brought out in the Text-ftguies 2, 3, 4, 5, and 10 In old bacterial cells, the 
threads can seldom be distinguished, and the bacteria appear to be more or less 
uniformly distributed throughout the*cell-cavity (Text-figs 11 and 12) 

Near the base, i e, in the older part of each nodular branch, the bacterial 
cells undergo a change Many of the bacteria cither leave these cells, or undergo 
degeneration into bacteroids They swell up, lose their contents, and disinte¬ 
grate This degeneration of active bacteria into inactive hacteroids is apparently 
a natural event, as m every culture of the bacteria upon nutritive turnip or 
glucose agar, or in liquid media as demonstrated later, many bacteria become 



Text-figs 6, 7, 8, 9 —Cells of infection zone (mf z in previous figures) showing 
the thin gelatinous threads containing the bacteria and spreading from 
cell to cell (x 600) 




quite inactive and enlarged although the culture conditions, such as food supply 
and temperature, were constant Throughout the cortical region of the nodules 
there is abundance of food * 

In the nodules of Podocarpus spinuloBa, I have observed fungal hyphae m 
the older cortical cells, previously infected by bacteria, but in Casuartna I liavd 
not seen fungal hyphae in the tissues 

In infected cells, the nucleus does not appear to be stimulated to mitotic 
activity, as is frequently the case in fungal-infected cells, but the chromatin 
aggregates from the finely reticulated condition to a coarse granular state* Fre¬ 
quently two or three nucleoh appear in the nucleus, and m a few cells two nuclei 
were observed In many of the old cells containing the bacteroids, one or more, 
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globular yellowish manses ol an oily natuie were observed but no starch Pro¬ 
bably these masses are the residues of digested baeteroids 

Text-fig 13 shows a transverse section of a nodule, through the bacterial 
zone, the cork, cortex, and stelor zones are readily distinguished The stele i a 
tetrarch Surrounding the stele is the clearly defined endodenms This layei 
aud others sunounrling it contain a quantity of tannin 



Text-fig 10 A small portion of the cortex from a longitudinal section of nodule 
showing the bacterial cells (be), the starch cells (si ) and the fibrous 
cells (ft ) (x 107 ) 

Text-figs 11, 12—Old tells of the lortex showing dense masses of bacteria, m 
such a stage the threads can be seen only with difficulty, sr starch 
cells (x 000 ) 


The cortex is composed of enlarged parenchyma cells containing bacteria, 
prosenchymatouB or fibrous colls with thickened walls, and thin-walled cells con¬ 
taining food such as starch In cells showing the infection threads considerable 
numbers of email starch grams are observed, but these later disappear, and are 
not present in the cells containing baeteroids Numerous cells containing a 
brownish led tannin deposit occur throughout the cortex 

Nodule a modified lateral root 

The coralloid nodule is an aggregation of short branches denved from a 
piimary modified lateral root whose normal development is inhibited by the bac¬ 
terial infection. 

The bacteria gam access to the cortical tissues of the main root through the 
loot-hairs The young lateral root is frequently infected soon after its inception, 
by the migration of bacteria from the cortical cells into its penblem cells This 
infection retards the normal elongation of the root, but its diameter increases at 
first by the enlargement of the infected cells and the normal growth of the stelar 
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tissue, but lfttei by tbe men sterna tic activity of a phellogen which superposes 
corky layers upon the older parts of the root and increases the cortical tune 
within The nodule, therefore, starts as a modified lateral root The presence 
of bacteria just behind the menstematic zone appears to stimulate vigorous and 
frequent branching such a 1 ! we do not find in the normal root branching There 
is no root-cap upon the nodule, but some of the apical tissue of the original 
primary root-nodule is continuous over the secondary branches This is seen m 
Text-fig 5 




Text-fig 13 of nodule showing stelt, cortex and cork, and the distribution of 

the bacterial cells (x 50 ) 


The central group of menstematic cells grows forward into o thin rootlet 
which soon dies off at the tree end and becomes thickly covered with cork 

Arourd the primary nodule, three lateral secondary nodules are developed, 
while the axis oi the original nodule continues to grow forward as a thin fibrous 
root Each secondary nodule enlarges and subsequently forms two or three ter¬ 
tiary nodules, leaving the main axis, as before, to grow out into a thm rootlet. 
In this matmei a large coralloid mass is Boon formed 


The nodule bacteria 

Young nodules were sterilised carefully by immersing several times for a 
minute in a sterilising fluid employed by Harrison and Barlow when investigating 
tbe nodules of the Leguminosae, and washing after each immersion, m distilled 
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watei The composition ot the fluid employed is an follow $ Distilled watei 500 
e.*, Mercuric chloride l gram, Hydrochloric acid 2 5 or Aiter careiul sterilisa¬ 
tion and washing, one of the nodules wee crushed upon a slide, the smear was 
dried and stained in Carbol Fuchsiu, and in Gentian Violet, Lugol'a Iodine and 
Baframn The bacteria proved to be small rod-shaped forms, bearing a very 
close resemblance to the organisms in Podocarpus sptnulosa 

When stained with Kiskalt’s amyl gram preparation, the bacteria were readily 
decolorised with ethyl alcohol, hut the gentian violet is letawed with the amyl 
alcohol From this fact, and the general form and life-history oi the bacteria I 
atm inclined to regard the organism ot Pasmr i«« as a species of Pseudomonas 



Text-fig 14 —The active rod»shaped bactena (x 1400 ) 

Text-fig, 15 —A group of cortical cells from the degenerating aone (d a of Pigs 
2, 5, 4, 5) showing the bacteroids (b) and the oily masses {oxti ) (x 
1400 ) 


Pure cultures of the organism were made bv transferring some of the ex¬ 
pressed contents of sterilised nodules by means of a sterile platinum needle to 
sterilised turnip agar or glucose agar in test tubes and in petne dishes The 
tubes and dishes were incubated at a temperature of 26 5°C and m the course 
of 24 to 48 hours small vigorously growing colonies of the bacteria were pro. 
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duccd The colonies were gonerallj roundish, loised, exceedingly viscous and 
shining on the suriace (Text-flg Iff) They enlarged very rapidly By means 
of a platinum needle some of the bacteria were transferred to a clear sterilised 
glass slide, and on the smear being dried and stained the typical rod-shaped bac¬ 
teria of the living nodules were observed Text-lig, 14 shows the typical character 
of the bacteria of Casuartna Cumntnghamiana, and it will readily be observed 
that they are lemarkablv similar to those of Podocarpns spinulosa f and of Ainu* 
(as figured by Spratt 1912) 

Parts of old nodules wore similarly stenhsed and their contents expressed 
upon u dean sterilised slide and stained Tn this case, very few of the typical 



Text*fig 16 —Photographs of bacterial cultures from Casuarina nodules 


short rods were found, but numerous oval, enlarged, granulated individuals were 
observed Many of these contain granular bodies, while others a te empty. These 
structures are probably bacteroids derived by degeneration from tbe active rod 
forms Text-fig 15 shows a few cells of the older part of the nodule containing 
the typical bacteroids of this form 

Nitrogen fixation by the bactena. 

The culture solution for the purpose of this estimation had the following 
constitution —Saccharose 10 grams, Acid potassium phosphate 5 grams, Mag¬ 
nesium sulphate 0 5 grams, Distilled water 1000 cc, neutralised with sodium 
hydrate Each of five 500 cc flasks. Al. A2, containing 100 cc. of this 
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solution was autoclaved lor 20 minutes at a temperature ot 140°C, cooled and in¬ 
oculated with the bacteria from a young culture upon turnip agar, by means of 
a platinum needle Two flasks B1 and B2, each containing 100 cc of the 
nutnent solution were inoculated and autoclaved in the same way These con¬ 
stitute controls 

All flasks were then incubated at a temperature of 26 5°C foi 14 days, 
when a Kjeldabl estimation of the nitrogen content of the flasks was made The 
following results were obtained 

In the flasks B1 and B2, m which the organisms were killed h\ autoclaving, 
only a slight trace of nitrogen was found to be present 

In flasks Al, A2, A3, A4, A5, the nitrogen content was respectively 5 45, 
5*1, 5 82, 5 32* and 5 65 mg The average pei flask j& 5 468 mg for 14 days, 
or average fixation of mtiogen amounting to 0 3906 mg per day As the flasks 
at first contained no combined mtiogen excepting that introduced during in¬ 
oculation with the bacteria, which proved, m the controls, to bo u mere trace, the 
Dactena introduced to the culture solution must have “fixed” or assimilated the 
free atmospheric nitrogcu of the flask 

In the course of these experiments, it was observed that nitrogen-fixation was 
more active in large flasks in which the nutritive fluid could be spread out in a 
thin layer When flasks of 300 c c capacity were employed, the mtiogen fixation 
per day was only 0 32 mg The tempeiature found to be most suitable was 
26 5°C 

It therefore appears that the nodules of Casuartna Cunntnghamiana contain 
bacteria which possess the power of fixing free atmospheric nitrogen, and, from 
the analogy of the Legummosae, that the plant benefits by the presence of the 
root-nodules 


Nutrition of the bacteria 

When the bacteria are grown in a nutritive culture solution they multiply 
rapidly, imparting a cloudy appearance to the solution During metabolism they 
assimilate free nitrogen fwjin the flask and convert it mto an organic state which 
is availed of by the host-plant as ui the Legummosae But the bacteria require 
carbohydrate during this process Experiments show that they develop just as 
actively in the presence of glucose or maltose, or saccharose, while their activity 
is inhibited if saccharose or glucose oi maltose is omitted from the solution They 
cannot obtain their carbon from the COss of the flask In the bacterial cells of 
the root-nodules, the bacteria no doubt obtain supplies of carbohydrates manu¬ 
factured by the host A considerable amount of starch may be oliserved in cells 
which are free of bacteria or in the early stages of infection, but in mature bac¬ 
terial cells, when the bacteria come to occupy the whole cavity of the cell, no trace 
of starch can be found* It is probable, however, that it is transformed to sugar 
(maltose) and as such is absorbed by the bacteria 

Although the nodules of Caeuartna are perennial and protected with cork, 
sooner or later portions of tftp coralloid mass begin to decay and the bacteria or 
baoteroids which they contain We given up to the soil By this means the soil 
becomes enriched with combine^ nitrogen after* the raannet of the Legummosae 

Summary 

\ 

1. The nodules on the Wot tyt Caauanna Cmmnghamana are modified lateral 
roots whose normal d«vel^pmrat is modified by bacterial infection 
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2 TIkj nodules branch profusely, three 01 four branches being formed from 
tite apical merntem of the primary nodules By the similar branching of 
these secondary nodules and their derivatives, a large “ooralloid” maw of 
nodules is formed which may attain very considerable dimensions. 

3 From the coralloid maw, slender fibrous rootlets radiate, these die off 
terminally 

4 In each nodule there is a covering of cork, a comparatively wide cortex com¬ 
posed of large parenchymatous colls containing bacteria, and longitudinal 
rows of fibrous cells, and a central stele surrounded by an endodermis 

5 The menstematic tissue does not contain bacteria. 

6 In each nodule there is (1) a region near the apex, behind the menstcm, 
containing infection threads of the bacteria, (2) the extensive zone of bac¬ 
terial cells divided by the fibrous cells into groups, and (3) the basal zone 
which contains Ihe older bacterial tells m which the bacteria aie inactive and 
converted to "bacteroids 99 

7 The nodule has no root-cap, but owing to the peculiar method of growth 
some of the tissue of the pmnarv nodule covers the apex ot its derivative 
brant hes 

8 The nodules ore perennial and, with the exception of a small apical portion 
on the youngest, are completely covered with cork 

9 The bacteria were isolated in pure nutritive agar cuituies and examination 
mealed that they were small rod-slmpcd forms somewhat closely resembling 
Pseudomonas rachcieola which occurs m leguminous nodules 

10 The rod form becomes transformed into an oval bacteroid, which may 
undergo digestion by the cell-cytoplasm 

11 The bacteria were grown in liquid cultures free ol combined nitrogen, and 
containing carbohydrate Kjeldalil estimates of the nitrogen content of J;he 
flask demonstrated that an average of 5.468 mg of V were "fixed" in 14 
days per flask, or 3906 mg per day 

12 Saccharose, maltose and glucose proved ot practically equal nutritive value 
to tli© bacteria, which are unable to use the CO 2 of the air in the flask SB a 
source of carbon 

Mv sincere thanks are due to Professor Lawson for his kindly advice and 

criticism, and to Mi 0 D Evans for lus trouble m finding some of the material 
Botany School, Sydney, January 25th, 1923 
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NOTES ON FRESHWATER ALGAE * 

By the late G I Playfair 
(Thirty Text-figures) 

IRe'xd 27th June, 1923 J 

i —Cblainydumouas globosa Snow, and alhed forms 

it waft during the summer of 1918 that 1 obtained a pure culture ot this 
species under rather curious and interesting circumstances A small enamelled- 
iron pie-dish, with scraps of fish adhering to its sides, had got adrift on an 
almost horizontal corrugated iron roof situated in the very heart oi the business 
portion of Lasmore (NSW), where it was exposed to the full blaze oi the sun 
throughout the greater part of the day The month of March (summer) opening 
with alternate heavy ram and hot sunshine, on the 3rd the dish was noted to be 
full of nunwater, on the 10th the water showed a yellow tint which next day had 
deepened to pale yellow-green Besides, there was a certain amount of yellow- 
green sediment at the bottom of the dish, and scum on the surface of the water 

An examination made on the 11th with a 1-12 homog nnm objective re¬ 
vealed a culture of Chlamydomonaa globosa Snow, easily recognized by its minute 
size, spherical shape and general delicacy of appearance The cells were 
commonly of diazm 4-8/*, some motile, some non-motile, very transparent, the 
ehloroplast very delicate and homogeneous, a few small amylaceous granules 
round the central core of the cell A tew cells were larger, diam 10-12/* 
Pyrenoid distinct, also stigma midway between the poles, cell-membrane very 
thin, invisible 

Hero and there spherical mother-cells (duun c 25/*), with 4 autospores of 
dium 7/* arranged tetruhedncally, revealed the method by which the* rapid growth 
of the culture had been attained 

Chlamydomonaa globosa was first noted in the plankton of Lake Ene and 
has generally been considered a distinctively plankton form However 1 find it 
quite common after rain in all sorts of places, e g, roadside puddles, small pools, 
duck-ponds, swamps, and even enmeshed in filamentous tufts on grass landB or 
in fungoid growths on dead sticks in standing water. It is not any particular 
habitat that conduces to the development of plankton forms but an abundant 

---- y- - - - - " — " ~ .. . 

[♦The manuscript of this paper was completed by the author just before his 
death m October, 1922 The drawings, however, were not complete, only a number 
of rough sketches having been prepared The figures illustrating the paper have 
been drawn from those rough sketches—Ed J 
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supply of water* eitUci Iimu the naUual environment, <n irom ram, oi from 
surface drainage 

The oceunence ot a culture in quantity in a domestic cooking utensil which 
had never previously held even garden soil and which was iai iemoved irom 
any source of infection, shows how wind-blown the resting fells of the fresli- 
watei algae may be 

\ nr maculata, ii var 

Forma membrane tenuissima, chloroplastidibus maculatis \el scrobiculis 
notatia Cetera ut in forma typica Specimma pan a giannlis (ut xidetur) 
aspera Diam 10-12, vel 13-1 tyc 

Intermingled with the type were cells showing very distimtl} a spotted 01 
pitted f hloroplast The cell-wall being verv delicate, this caused the smnlloi 
speumens to appeal granulate 

Oulamydom.onA 8 i>\ at a Pangeard 

Mem sui les Chlarayd, p 147, f 17, cf Wille, Gatt rhlatnvdoinomts in 
Algol Notizen, ix -xiv, 1903, p 133, T iv, t 3 

Aar pulchiu, u \ui 

Ccllulae ienticulares, utroque polo subatutae, iatenbus acquahler auuatis 
Long 18, lat 9 p 

A still laid examination of the culture levealed no new development, but 
brought to light this beautiful and interesting form winch seems to be too near 
Dangeard’s (Jhl ovaia to be separated From it 

Cells broadly lenticular in face view, with subacute ends and evenly arched 
sides, stigma not noted Fiom the shape ot the mother-cell it would appear that 
tins H a form produced by longitudinal self-division of a spherical cell into 4 
parts In Dangeard’s original figure (reproduced by Wille, op ett ) the chloro- 
plast seems to be disarranged and to have shitted round to the side ot the cell, 
probably with a view to a transverse division There would thus be produced 
2 spherical cells on a smaller stale 8elf-division in two directions is common 
enough in the freshwater algae generally 

No dimensions are given few Chi orata t but the figures work out at - Long 
19, lat 8 -SJ/a 

Chlamydohonan Snowii Pnntz 

Skr Vidensk-Selsk i Knstianm, Mat.-Naturv KJ,1913 (1914), No b, p 18 

Along with Chi globosa, Miss Snow found and described (Bull U S Fish 
Comm, 1903, 22, p 388, PI i ) another species, viz Chi communis Snow That 
name being preoccupied, the form has been renamed as above The latter, how¬ 
ever, is really an oval or oblong variation of Chi globosa 1 find them always 
together In the above natural culture this form was present in quantit>, 
dimensions long 7-10, lat, 6-7^, stigma a little above the centre and the cells 
oblong rather than oval 

It is quite the usual thing for a spherical species of Chlamydomonas to have 
an oval or oblong variation* Thus of Chi globulosa Ferty as commonly found 
here (diam 14-25^) Wille, op • c\t says “Die ZeUwand der Zoospore ist kugelrund 
oder Bohwaeh ellipsoidisoh” . , * I have myself figured that of Chi monadtna 

(Aostr, Frw Phytopl These Proceedings, 1917, PI Ivi, f 10). Compare also 
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Ckl matuhUa l'luvt (These Piomdmgs, 1918, PI lv, ± l r i. i 19 ami 1' 18), 
the last being obviously intermediate between the other two 
An n\ate iorm oi this type is described below 
Chlamydomonax taurungenm*, n sp (w de infra) was piesuit also 

u,“ Ejpamtnatton of certain green fluffy growths 

On February J8th, 1920 (summer) alter heavy rains, m> attention was 
drawn to certain green Uuify tuits adhering to grass blades in nun water pools 
on a piece of meadow land pieviously quite diy Minute observation oi such 
growths often brings to light new, rare or interesting forms of life, besides 
affording much useful infoimation 

a — In this case the green tufts proved to have as a foundation a mass of 
miantile filaments of Oedogontum sp so unformed as to be haidly recognizable, 
except by their characteristic flecked ehloroplasts and a slight enlargement of one 
end of certain cells 

The Oedogonmm cells began to form zoospores One or two tells near the 
end of a filament twisted at right angles, the filament broke across and the con¬ 
tents of the cell gradually drew out Occasionally the irinei portion oi the 
cytoplasm lagged behind but was later absorbed There was no fusion of the 
cell-contents, they remained disposed exactly as in the cell with u small central 
nucleus plainly visible and a small pyrcnoid at each end In general, the shape 
of the zoospore is more or less oval or long ovate, but a cylindrical form was 
also noted In front it is ptoduced into a large ciliated papilla of clear homo¬ 
geneous protoplasm No stigma, no pulsating vesicle nor chlamydomonadine 
structure otaerved Size of zoospores —long c 30, lat 15^, They soon settled 
down to form new filaments 

In a gathering of Cladophora sp made at Tauranga, N Z, on January 3rd, 
1922, the subsequent development of these zoospores was noted They form 
rAaracio/ws-likc resting cells, from the apex of which young Oedogontum fila¬ 
ments push out Dimensions of resting cells —long 20-40, lat 8-18^, they are 
more or less oval, adhesive disc distinct, ehloroplasts finely granular, sometimes 
obscurely divided into four parts, no pyrenoids visible When devoid of con* 
tents they cannot be distinguished from Charactopste 

h - Entwined among the Oedogontum filaments, Leptothnx tin cads in quan¬ 
tities wcic busily breaking up into Spirillum, rolutam 

c —( hlamydomonoK globofia, vegetative cells in quantity attached to an al¬ 
most invisible bvaline membrane, cells rapidly becoming motile, diam 3-10^, 
globular Var maculata mihi also present, as well as Chi Snown Print* (see 
above), dimensions —long 10, lat 6p, with huge pyrcnoid (diam 3p), half the 
hieiultli of the eefl 

d— Chlamydomonas muctooia Schmidle 

Algenfloia d Schwarzwaldes n d Oborrheins, vi. 1897, p 17-19 T n, 
fig 1-8 if Willo Oatt Chlamyd (Alg Notizen, xi, p 130, T iv, fig 6) 

Var row \ data, n var 

Forma cellulis sursum rotund atis, papiM nulld; stigmate dratnieto, poullo 
supra roediam, pyrenoidi maxmift ad latus dispesit& Long 9, lot 4 

Differs fiom the type m being rounded above, not acuminate, and without 
the apical papilla A stigma too is distinctly visible a little above the middle 
and the pyrcnoid very large, quite half the width of the cell It doe* not lie 
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the lumen <d the cell (though it may appear to do mo when the latter w in a 
certain position) hut w placed laterally* This Chlamydomona»> wluch 1 now 
observed tor the first time, a as present in quantity; cells both motile and non- 
mot ile The body is rathei irregular in outline, varying from elliptic to long 
m ate, often with unequall) arched sides, probably the result oi longitudinal 
self-division Chloroplast bog-shaped, with pyramid median and lateral, and the 
nucleus at the hinder eud of the celt Schmidle gives as dimensions —long 6 - 8 ; 
1 st 3-4p 

A very similar species is Chi Ktti&mkouu Goroshankin (Mmph u System 
d Chlainyd , 1891 T p 137, T u, fig 9-13) which has a thin laminar chloiopjasi 
and distinct median stigma, but is double the sum T hesitated fot long whether 
oi not to pinto our form under GoroshankmN type as the latter has priority l 
ua*' only decided b\ tlw? dimensions 

e — Spotuhilomorutn quatemanum vai rwtratum Pluvf (These Proceedings, 
1918, p 520, PI lvi, fig Iff, 17) Minute 8 -ceHed coenobia noted. only 10 ^ in 
diametei 

/ —Kwilttitt ptHctfoimt* \ar gravulona, n vai — (h*e Note xix p 223 ) 


in- Utothru (jnaterftana, nsp (Text-figs 1-5) 

Ulothnx filamentia longum masssm miccum saturate vindem tornuuitibus 
l 4 ilu latitudme 7-9 (rainis 10-11) p ad septa baud constricta, apitibus acute 
eonicis, cellulis plus minus qua drat i« ( 7 - 12/4 alt) diametio 1-1 4 plo Iongiorilms, 
\el eylmdroceis (17-28/4 alt ) diametio 2-4 plo longioubu* t'lilorop las tides pane- 
tales, pyrenoidibus 2-4 (janus (i) tiansverse gemmatis dwpositts (plenumpie 4 
per quadrum ordinate* ) Zoosporae globosac ovatae, vel fusitormes, long 8 - 21 , 
lat 7-10/*, flagella 4 

Fokma angustissinia, film latitudme 4/4, cellulis tvlindtaceis <10-30/4 alt) 
diarnefcro 24-0 plo longiorabus, polos admsus pyienoidibus singulis 

This plant i noted first in Jnnuar\, 3918 (snmmei) forming deep green 
skeins in a cement watei table neiu the Post Office, Lismoie Tlieie weie 
yaids ot it, and it could he token up h\ the handful, the water was quite warm 
to the touch The filaments were 8 /* in diametei (rarely 10 /i) not constiufcd 
at tbe septa, cells varying from quadrate (12-15/4 alt ) to cylindrical (generally 
21-25/4 alt) 21-3 tunes longer than the diameter in general outline it very 
much resembled Micronpora stagnorum (Kutz ) Logerh in Hazen, Cloth nc and 
Chaetoph of tlie U. 8 , PI 24, f 13 Resides it answered verv well to the descrip¬ 
tion of Uhthrvr subtok# Kiitz (m Rabhenhorat, FI Eui Alg, ui, p 305) now 
considered a species of SUchococctot However, on masbmg up some filaments 
on a glass slip, no H-pieees showed in the bioken cells which also i el used to 
dissociate at tbe septa as in Sttchocwcu* The plant therefore seemed to be a 
species of Ulothnx Apart from the size and shape ot the cells its chief charac¬ 
teristic is tbe formation of a large number of pyrenoids, generally 4, arranged 
in a more or less regular square near the centre of the cell 

Soon afterwards I found it again in company with a lemon-yellow slime 
fungus scraped off tbe wooden supports of a tank and almost aerial in its 
surroundings, being merely wetted now and then with rain water The filaments 
were again 8/4 broad, cells alt 14-16/4, 2 pyramid* in each cell placed trmuvmehj 
and besoming 4 bv division Tins formation of pyramids would therefoic ap¬ 
pear to be a specific character 
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A hll1( Inter the plant came to hand in quantity from a cement water-table 
in L’arrington Sheet in the waste water from the Electric Power House Fila¬ 
ments then 7- l f/* liioad with acutely-pointed conical tips wort noted (’ells 
citbei quadiate (alt 7-12/a) or cylindrical (alt 17-28/a), pyrenoids as bet'oie 

This sample being biought m late in the evening, was left uneoveied on the 
lid ol n tin all night Next morning by 9am the exposed petition was ucti\elv 
engaged m forming zoospores A tlnn-w 7 ailed globose evst developed in the cell 
and bmst through the cell-wall oil one aide Within this the zoospoie formed 
(Tcxl-fig 1) and lutei broke forth, lint often the cell-contents simply toned n 
wav at once thinugh the cell-wall and issued as a zoospoie The pi moss took 2-3 
minutes I endonumred to obberve the origin iw the cell ol the pulsating \esicles 
but without success 

l^rom each cell, whether long or shoit, mu zoospote icsnltod Thev are 
globose (chain 8-10/a), ovate (15-19/a long b\ 7-10 /a broad) or shoifly twntorra 
tlong lb-21 /a, lut 7-8/i) gradually hecoimng more or less linear (Text-figs 2-6) 
The contents are arranged exactly as in the cell but the pMenoids scattered here 
and there, no rhlomydomonadine structure, flagella 4, pulsating vesicles 2 alter¬ 
nating, no stigma- The shape is not permanent, even while motile the zoospores 
begin to grow, at once passing rapidly from one shape to anothei and becoming 
longer, narrow ei, and more attenuate behind 

Involved among the TJhthnr filaments were quantities! of the following 
spe cies 

CHnAMTDOMOWAN Rnowii, vnr ovata, nvar (Text-fig b) 

Forma ovata, sursum pins angustata, fronte modiee acuminata Long 8-10? 
bit 5-6 /a 

One of the congeners oi Chi qlobom Snow, sonic of which me gcneralh to 
lie met with in gatherings such as this (sea Note* 1 ) There the pvrenoid was le- 
markablv large foi the size of the cell, piobahlv preparatory to longitudinal self¬ 
division of the cell, and in those undei ieview f here, many of the pyrenoids had 
actually divided Cells somewhat obtuse in front are included m the type, these 
are more oi less pointed Ohloroplasts bag-shaped or eampanhlate, stigma 
median 

There is no essential difference between thin laminar cliloroplasts, those which 
are bag-shaped, and those which are campanulate, they are meielv three degrees 
of development 

iv - -7t/i entujaUon of *ame green water from a duck-pond 

On October 10th t 3921 (spring), being then at Tauranga, N Z, a small 
quantity of gieen water was brought in to me from a neighbouring duck-pond 
The colour turned out to be due to a small Chlamydomonas in the Palmetta-atnte 
fiom the fine structureless mucus of which the cells were pist breaking forth As 
1 know of no previously described fonn with which tt can be identified I have 
named it after the township 

Ohlamydomoxas 'TAnuwiKNSia, n sp 

Ollulae parvne. oblongne latitudme pnene cxacto duplo longiores, suraum 
et infeme rotund a tae (mterdum longeovatae vel maequales, pone subtruncatae); 
latenbus arcuatis, saepe maeqnalibns Ohloroplastis panetalis hnrsae-formis; 
stigmate bmnuiphaerico, dwtincto, mediano Pyrenoidis magna, rnedift celluld ad 
latus disposita 
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Long 13-20, lat 7-10 /a. Tauranga, N Z 

The cells were in immense numbers, both motile and non-motile Small, and 
m general very irregular, thef gave evidence in my opinion of having been formed 
by longitudinal self-division, one side being more arched as a rule than the other 
Two of the largest (10 x 10/a) that I noted lying side x by aide in the mucus, were 
however perfectly termed, in outline elliptic-oblong with evenly arched sides and 
broadly rounded ends Chloroplast parietal, bag-shaped The chief characteris¬ 
tic of the type is the arrangement of the stigma, nucleus and pyrenoid trans- 
veisely at the centre of the cell Pyrenoid very large, quite half the breadth of 
the cell, and though sometimes appearing central, is really lateral Irregular 
cells have n tendency to be snbtruncate below 

I met with this form once before, in company with (hi globoaa, at Lwraore, 
NSW (see Note l) 

Examined again on October 18th, the phial having been kept for eight davs 
exposed to a strong diffused daylight, the mucous stratum still showed quantities 
of the same type, mostly non-motile cells without stigma Clear evidence was pre¬ 
sent of their origin as antospoi e*> i rum a minute spherical cell of 10 13/a diameter 
which is a large size of Chi qlobosa These with 4 autospores side by side were 
to he noted everywhere Well-developed specimens of Chi globoaa (diam 8-9/a) 
as 4 autospores in a mother-cell were present also 

Hut the most interesting item of the contents was a bizarre form of Chlamy - 
domonas to which I have given the name of 

Chlamvdomonah novakzealandiae, n sp 

Cellulae modice ovatae vel oblongae (mterdum etiara subquadiangulares), in 
anibitu valde inaeqnales, permagnorum granulorum amylaeeorum per membranam 
delicatissimarn projicientum senebus terms formatae, granulis plerumque rotun- 
datis, anterionbus mediamsque maxmns Chloroplastis ux visibihs, stigmate 
nullo nee pyrenoidi; flagellm tcnuibus, brevibus, binis 

Long 6-8, lat 3-6/a. Tauranga, NZ 

The cells were, m general outline, ovate or oblong, sometimes verging on sub- 
quadrangular They ore chiefly characterised by 3 senes of very large rounded 
paramylon granules promoting through the very delicate membrane which <«u 
only be detected as a faint tag at the apex of each granule End view shows 
that these are all round the cell The two upper senes are the most distinct, but 
the shape is very vanabk* A faint colouration indicates the presence of a 
chloroplast, but stigma and pyrenoid were alike absent I thought I detected 
contractile vacuoles and a minute central nucleus, two short delicate flagella quite 
certain 

Quantities were present, both motile and non-motile, the latter often arranged 
in seta of four But the point most worthy of remark is that m the ongmal 
gathering not a cell of this type woe present, so that we have here the production 
of a new species from a perfectly different form by repeated self-division and 
formation of autospores under pathological conditions 

v —On certain forms of Chlaroydomonas 
ChI*A VYDOllOKAS STBLLATA Dill 

Die Gatt, CWomyd, 3896, p 17, T v, f 31-36, cf , Wille, 3903, p 334, T 
iv, f 4 

Form without anterior papilla, ohloroplasts more attenuate inwardly, stigma 
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Text-figure^ 1-15 


1-5 Ulothrur quaternary, n sp (1, x 800, 2-5, x 1100) 6 . Gtoamydomonaa 

Stwwti, var ovata, n var (x 2400) 7 Chlorogontum tie gone, map. (x 1100). 

6-12 Gowum prctorale Devdopraent of the edte (PatmUa^Utie) to form a 
16-eoenobia family 13a -It Ophioeyttum capttatum var longurptnum 14, 14a 
Euqlena austrahca f n sp (x 750) 15 Euglena auntrahca, yar gtbibervta, n-var. 




Hf THE LATE 0 X FLAY FAIR 


213 


not observed, syn Chi retain Playf These Proceedings, 1918, p 517, PI lv., 
f. 12. 

Wills gives ~-Long 18-20, let 10-13/*, oars are 19*21 z 15/*, pyr diem 6/* 

Gtoeocyatw-states are Asteroeoccm superbva (Cienk) Scberffel, 1908, Her. d 
Bot Gee, Bd zzvia (cf Pascber, op at, H 5, p 50, f 302) Ooeyita rotula 
Playf (mtea, 1916, p 130, PI vu, f 81); Attaroeocous knmettcus G M tttmtit, 
1918, Trans Wa Acad, p 627, PI 10, f 3-6, Wisconsin Phytoplankton, 1920, 
p 104, PI 20, f 7-10. 

ChXjAMYDOmonas Stein u Goroabankin 

Morph u System d Chlamyd, n, 1891, pp 112, 113, T m, f 1-8, 29, 30, 
Wille, 1903, p 134, T iv. f f 5 

Form sometimes with a minute but distinct (1/* alt.) anterior papilla, and a 
pyrenoid at each end The apical one seems to be rather an agglomeration of the 
anterior ends of the chloroplast* Plenty noted in a floating Euglena scum 
Goroshankin’s dimensions are —Cell long 18-30 (generally 24/*) 

Cell long 21-23, Jat 12-13/* Lismorc 

Chlam\domonas obscura, nap 

Cellulae oblongae, ubique rotund a tae , later i bus levissime arcuatis, front e 
papilla hemisphsened distinct!, rhloroplaste crass! bursae formi, cellulam paene 
complente, nncleo mediano, pyrenosdi nulla (in speoixmnibus notatis); stigmate 
bemisphaenco mediano distinctissimo 

Ixmg 12-15, lat 7-81/* Lwmore (NSW), Tauranga (NZ) 

A small form found m a wayside waterhole draining a swamp Its general 
outline is oblong with broadly rounded ends, but sometimes verging on ovate from 
being narrowed anteriorly A very distinct hemispherical papilla in front, at 
least in the motile specimens Cytoplasm minutely granular, dense, chloroplast 
massive, almost filling the cell, leaving raerek a narrow and sometimes irregular 
protoplasmic core Nucleus central, no pvrenoid noted; stigma hemispherical, 
median, very distinct 

Glococyntis-rtate obsetved ‘—suhglohoso, 16-celled, dmm 100/* Cell*, without 
apical papilla, pyrenoid or stigma, but with the same dense finely granular cyto¬ 
plasm and massive rhiorophrat 

Vai* ovata, uvar 

Cellulae ovatae, pone latissinie rotundatae, frente acutae, latenbus valde 
arcuatis. Cetera ut in forma typusa. 

Cell, long 12-15 Tauranga (N Z ) 

Found with the type, both motile Tins is a very decidedly ovate form, 
acute in front, broadly rounded behind, sides well arched Breadth doubtful 

vi —Development of Chlamydomonas^ from renting cells 

On July 24th, 1915, after several days' heavy rain my attention was directed 
to a small green fluke about the sue of a halfpenny floating on the surface of a 
ttttddy roadside pool. It proved to be composed of infantile non-motfte forma 
of scene Specie* of OMamydomontu* There were all shapes and sues, lying in 
an irregular plexus, bifid together on tfmr mice by a thin membranous ptfRufie 
Three sorts might be noted, viz 4 — 

o.—A comparatively few faMy well-developed cefis, ovtt or ovate, long 13- 
20, lat 8-14/t, showing the usual bell-shaped ehloroplast, very pale green and 
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homogeneous with sometimes a pyienoid m pjieuoulal looellus The flagella 
might often be observed feebly fluttering 

b —A mueli largei section consisting ut mnaller long-elliptic cells about 10 x 
4 p Chloroplast laminar, very slightly coloured indeed 

c —A crowd of smaller cells very irregular in shape, up to 0 x fyi in 
dimensions Very uiten just a trace of chloroplast with barely any colour 

In no cell was an> stigma noticeable, but even in the small ones contractile 
vacuoles were seen working Even as I watched the cells undei the micioscope 
one or other would become active— a tew slight movements—some more decided 
waggles—and it Inoke tree It was curious that it was always the minute and 
often the more lrrcgulai cells which became active, veiy larely, it ever, the well- 
developed ones This is quite the rule among flagellates 

The stratum examined was not a Pdlmella-* tato where the fella ore immersed 
in mucus, but a tough, though delicate, papyraceous membrane with the cellR 
affixed by their sides This membrane I believe to be formed on the drying up 
of the pool by very fine flocculont matter floating suspended in the water, while 
the Ohlamydomonadine cells piesent evolve swarm spores which survive the 
drought as minute resting celht adherent to it 

Consulting, as I do, from time to time, Wille’s most useful monograph 
“Uber die Gattang Chkmydtmnnaa” I have been struck bv the regulanty of the 
reference to the zygote in every species Nevertheless, though T have done a good 
deal ot work searching lust the places in which zygotes might naturally occur, I 
have never met with a single specimen, and, from the material I have found, 
have been iorced to the conclusion that some alternative method of development 
such as I have suggested, must exist 

vn--77fcc Genus Chlorogonmm 
CHIiOROOOMUM EUOIJLORLH Ehr 

The form that seems to have been gencially accepted in Europe as the typo 
is Dangeard’h figure reproduced in Chodat, Algues vertex de la Suisse, Bd, i, H 
3, p 40 It is very broadly fusiform, merely a< uminate behind, acutely rounded 
and onlv slightly rostrate in front The dimensions, It*, p 139, are given as — 
long 30-50 fi t lat 8-12p 

The neaiest approach to such a form that I have observed was a single 
specimen from the Botany Water Reserve, acuminate at each end, without rostrum 
or tail It was alive and active m spite of the fact that the cytoplasm was 
divided into 8 oval autospores Long cell 30, lat 32^ 

v Cm OKOOOMU3U ELEOAVS, a sp (Text-fig 7) 

Cellulae gracihores, frente acute-rostratae, pone acutissimae, sensim sensim- 
que attenuate # 

Long 36-55, lat 6-10p, Botany Lismorc 

More slenderly fusiform than Chi euchlorum and more gradually attenuate 
to each end In front more acute and rostrate, behind very acutely drawn out 
almost into a spine Chloroplast a thin parietal lamina without pyramids. 
Stigma orange-brown, wick-shaped when showing at any rate (probably, how¬ 
ever, a delicate flat circular disc jn face view) a little in front of centre A pair 
of contractile vesicles about the anterior fourth Nucleus a little behind the 
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centre, closely sui sounded by a 1 ocellus Cytoplasm occasionally retracted trout 
the tail 


Ciilokogonium Steinii, iiom nov 

As in Stem, Naturg d Flag, II i, T xvm, I 6 The figure works out 
at — Long 123, lat 12^ 

1 <ame across a pure cultuu* of tins huge bpceies in an iron samepan m a 
fowl-vard Both active and non-motile cells were present m abundance, the lattei 
(as is usual m both Volvocine and Englenosd flagellates) fixed in dumps by tlie 
an ten oi end oi the cell to pieces ot flocculent debus where they had evidently 
developed from testing cells Under the raicioscope the vegetative colls con¬ 
tinued to become motile 

Compeled with the breadth they were very long, in tiont piodiued into a 
long lustrum, posteuorly diawn out into a very acute tail devoid of cytoplasm 
Two flagella proceed at light angles to the i ostium ]ust below the extreme tip 
and a pair of small pulsating vacuoles indicate what may be considered the base 
of the rostrum About the centie of the cell a small nucleus surrounded by a 
locellus almost as wide as the cell itself I did not note any stigma Ohloio- 
plast a delicate parietal lamina with 8 small pyrcnoids arranged in a longitudinal 
spiral above, and 8 below the nucleus 

Cell long 62-03. lat 7-10, lat rostr Lvnnoie 

CllLOROGONlUM MIMWl'M Plttyf 

New ami rare h vv Algae These Proceedings, 1918, p 521, PI Iv , 1 20 

Cell long 30, lat 2-3 n 

Vnr cumin, mai 

t cllulae breviores, et troute atquc pone minus piotractue 

Cell long 24, lat 4^ Lismoie 

A shortei more immature form, less produced both in tiont and belund 
Only a very delicate homogeneous parietal ehjoioplast noticeable, and a very 
distinct orange-brown stigmu somewhat forward of the eentn Almost certainly 
a developing stage of the type, plenty were present in a Euglenoid scum from a 
roadside pool, March 12th, 1920, at Lismore 

Var 0BB8UM, n var 

Cellulae brevissunae, obesae, maequahtei longe-ellipticae, et fronte atque 
pone obtnsac, uno latere arcuato, altero deplanato 

Cell long 12-14, lat 3p. Tauranga, N Z 

From a duck-pond (Oct 18th f 1921) An extremely lively plump little growth 
form, distinctly green. Chloroplaat very delicate, parietal, two flagella, stigma 
in the anterior portion easily noticeable, no other details 

With this form was noted what looked like the Palmetto-state —narrowly 
cylindrical cells in pairs, pale green homogeneous contents, cell long 8, lat 2 p 

What were probably sessile vegetative specimens of the zooid, affixed to 
some animalcule 1 obtained from a pond m the Botame Gardens, Sydney (June 
90th, 1910). Cells linear-elliptic, long 12, lat 8p, chloroplasts bright green, 
they became motile on being broken loose trora the host 
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vm - Development of Pomlorma and Gutman 
Pandorixa 

In September, 1900, I obtained quantities of small freshwater Algae by 
shaking out heads ot Etodea and Myrtophyllum growing in a dense mass close 
to the surlaee of the water in a tank at the Botanic Gardens, Sydney Among 
them were numbers of Pandonna morum, exhibiting the various stages of develop¬ 
ment by subdivision of a single resting cell All the forms were noted in a 
single drop beneath the microscope at one time and might therefore easily be 
compared 

a—Undivided resting cell Ttu? smallest seen were diam 10-14/* surrounded 
by hyaline mucus 2/* wide Cytoplasm very pale green, finely giannlar 

b —Undivided resting cell Larger size, diam lft-18/*, nng of muons 2/* 
wide CvtopJaam a shade darker green, finely granular 

c —Cell subdivided mto a globular coenobium, non-inutile, diam about 24- 
BO^, No flagella or pores visible Cytoplasm still very pale green, finely 
granular with darker grains here and there 

d —Oval eoenobium, mm-motile, long 31-38, lat 25-34/* No flagella, but 
pores visible Cytoplasm darker green 

e —Larger oval coenobium, non-motile, long 48-52, lat 44/*, no flagella, hut 
pores visible Cytoplasm darker green* 

Compare P morum var tropicum Playf (These Proceedings, 1916, xl, 
Part 2, p 310, PI xhv , f 18) It seems to me quite unreasonable to suppose that 
these irregulai pohgonol cells remain ho and I feel more inclined than ever to 
believe that the> become regulnilv spherical and form Eudorma elrgt r»« 

Panwwina morum var cofi ahtroldla, n vai 

Coenobium minutum globosum, Coelastro microporo consinule, e cellulis 
minimis paene appressia cxstructum, loceltn centrali spliameo (ut videtur) in¬ 
stinctual Cellulite in qiuncuucem (6 + 1) dispoaitae, e veitice usae hexagonae, 
e latere cuneatac fionte rotundatae 

Cocnob diam 23/*, cell diam 4, locell centi diam 8/*, Lismorc 
An unusual tom which, owing to the extreme tenuity ot the investing mucus, 
looks like a flagellate* specimen of Coela&tmm mcroj&rum. The edge is crenate 
as the outci margin fti the cells is rounded The cells are very small (diam 4/*) 
almost reguiarh hexagonal from above and nearly oppressed, arranged qumeun- 
oiall> 0 lound 1 There appears to be a central globular locellns 8/* m diameter 
Flagella distinct and the pores indicate the presence of u mucous investment 

Development of Gotnum 

in the gathering mentioned above, I was able to trace all the vegetative 
stages of (iontum social* from a single resting cell But how r did the resting cell 
originate? Unfortunately, I did not obtain their dimensions but the smallest 
may be taken oh diam 5/* 

a —Undivided pale green cell with very narrow mucous investment 
b —Cell-division in one direction, cytoplasm pole green 
e —Cell-division in n second direction, thus forming 4 angular cell* 
d —Cells become globular (see my remarks under Pandonna) 
e —Celia a diameter apart Later they develop flagella and the coenobium 
becomes motile Sometimes the cells take on an oval or ovate form Of Chodafc, 
Algues vertes, p 148, f 73 
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ix *—Development of Selenastium and Goelastrum 
In tbe same gathering (September, 1909, supra) "was a senes o± cells with¬ 
out mucous investment showing the development of tielenaetrum Bibraianum from 
a single minute globose cell 

a —Minute globose cell, diam 6/* 

b —Larger globose cell, dram 12^, chlorophyll regularly diffused 
c—Globose cell with chlorophyll lunately disposed, diam 12/t* 
fl — ( ’ell growing out laterally m a lunate manner, long 20, lat 10^ 
e —Still moie lunate, apices sbaiply pointed, diam from point to point 24/*, 
lat max 1G/*. * 

/ —A variant, long 32, lat max. 14/*. 
g —Fully developed cell, long* 24/*, lat max 10/** 

In nature the mature cell divides along the plane of the apices and body 
The new cell twists at right-angles to the first and remains attached by the centre 
ot the bodv at the back Two cells are often to be seen like this 

COELASTRUtf 

A gathering at Lismore (Decembci 13th, 1912), among other things, supplied 
me with material showing how small coenobia of Coelwitrum are often built up 
fiom a single cell bv a process of self-division m two directions 
a —Single cell, diam 5/*. 

b —Self-division in one direction, long 10, lat 5/** 
c —Self-division m a second direction, diam coenob'10, cell 8/*. 
d —An arched plate of six cells (5 + 1), diam coenob 22, cell 8/* 

Cells beautifully deep transparent green, a large pyramid in each 
Small complete 1 coenobia in same sample 

x™j Rejuvenescence in Gomum and Botryococcus (Text-figs 8-12 ) 

On two separate occasions when making observation* with the microscope I 
was so fortunate as actually to witness this process In the first instance it was 
in Gomum pectorale 

The matrix of a eoenobium having become old and stiff, it had evolved a new 
and largei mucous plate attached to the old eoenobium The cells had lost tbe 
flagella and become vegetative One by one with an explosive action they left 
their old settings and look up positions at bven distances apart in the fresh 
mucous cushion The resultant condition was Palmelloid 

Each <ell undergoes self-division, first in one direction then in a second 
transversely, until finally a family of 16 perfect coenobia is produced (Text- 
figs 8-12) Such I have noted on more than one occasion and once was so for¬ 
tunate as to obtain such a family showing all the stages of development But 
Ihe cell-division as observed in nature does not altogether follow the lines laid 
down by Chodat m Algues vertes, p 42 

Botryoooccus 

The case of Botryocoecns Bra wm was similar The cells were oval and 
seemed to he longitudinally divided, each being surrounded by a layer of stiff 
mucus Attached was a cushion of newly formed clear hyaline mucus into which* 
its I watched, the cells bursting from their investment passed with a sudden and 
explosn e jerk, becoming young and globular and settling down at about equal 
distances apart The newly formed condition was Palmelloid and the old mem¬ 
brane fell away Each cell should now divide to form a new eoenobium But 
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ot what chai actor? For it iv evident that Botrifococcus is a pathological condition 
of some other alga caused bv the dtying up oi its habitat 

XI —AkTIIHOOCYSTIN 1 IjLIFSOIUt A W & (1 8 Wc^t 

Wclwitsch'b African Algae, Joum Hot, 1897, p 238, T J70, figw ], 2 Bee 
Willc, Conj u thlor, in Kngler u FnUiti, Die naturl. Pfianzenlaimhen, 1909, 
p 39, fig 19F 

This organism is probably the daughtei-coeuotnum of Volvox terttus Meyer 
Then* is an oval form oi that species, and in it the daughter coenobia are 
generally o\al also, and whether enclosed or tree, the cells of the lattei are often 
represented by a fragmented ehloroplast without flagella Compaie my notes in 
Frw Algat of the Lasmorc Dibtr (Thf“*e Proceedings, 1915, pp 340, 341, PI 
xliv, fig 2, 3) under VoIvoj terttua var teiwelatus These daughtei-toenobm, 
with parietal laminar ehloroplast fragmented in a tessellate inonnei, are common 
enough in tiopical and subtropical distruts 

xn— Note on the hoi ns oj Pediastrum 

Dealing with the genus Fedxaatrum (m Chloiopliyceae, n, lieft 5, of 
Pascher’s Die Susswfl Deutsch 1915) Brunnthalcr lemarks, p 89, that, according 
to Lemmermann, these processes (the horns) are hollow and open (fig 50) and 
allow a thin filament of plasma to stretch lortk Lemmermann’s observation re¬ 
fers to F simplex Chodat {op cit, 1902, p 227, L 152a) has remarked the 
samo circumstance in F +duplex \ reticulation 

In 3909 1 noted it also m living specimens ol F duplex vai clulhratum A Br 
obtained from the plankton of the lagoon m Parramatta Paik The filaments aie 
extremely tenuous, sometimes ns many as Uuee from each horn, and occasionally 
vary their direction 

A Biaun however (Alg umcell, 1855, p 67, footnote 1) traces this observa¬ 
tion back to quite early microscopists. lie quotes Turpw (AUm. du Mus d'hist 
nat, xvi, 1827, p 320) as saying “Loraqu’on observe cette pi eduction dans un 
lieu clmud, ll n'est pas rare de von plusieurs des cornes muqueuses lancer, do 
leurs extr&nit& unc poussifcre de globules '* Turpm therefore must have con¬ 
vinced lumself that the horns weie hollow 

Braun goes on to say {ibid, p 07) that Ehrenberg, relying on Turpin's 
observation, bolds the opinion (Inlus, p, 165) that the horns are perforated by 
small orifices 

l watched long and caiefullv lor Turpin's “poussifere de globules'* but never 
raw anything pass from the horns 

xui *—InefvkiIata neglecta W & G 8 West 

Thib plant is generally found as small irregular masses of a brownish-green 
or yellow-green colour out of pond weeds I obtained it also from the Sydney 
Water Supply in large conglomerations, the pieces being connected by what were 
evidently strings of dried mucus The cells are said to be disposed aide by side 
as in Botryococcus but w ithin the investing membrane 

I gathered a peculiar and unusual form of this plant from Canley Vale in 
some quantity. The membrune of each piece seemed to be covered with per¬ 
forations through each of which protruded very slightly a low rounded papilla 
of hyaline transparent mucus From the apex of these proceeded a very long 
deheate pituitous thread in length equal to twice or tbnee the diameter of tbs 
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mass. Those threads were ot quite a different character fiom the coarse mem¬ 
branous strands often found joining these masses, and under a high magnification 
showed no signs of being composed of Bacterium cell* The intenor of the mass 
seemed to be replete with a number of large hyaline refnngent bodies, one was 
distinctly visible through a Tent in the membrane and by putting the microscope 
a little out of focus the position of others was indicated (as is often the case) 
by a refnngent glow Quantities of the usual minute pieces ol the plant were 
observable in the same gathering —green, yellow-green, orange and even hnck- 
ied in coloui One mass measured 50/* long and broad 

xiv — On certain species of Oocystln 
OOCYHTIS BOBflKt Snow 

Plankton of L Erie, Hull U S Fish Comm, 1003, p 379, Pi 2, fig vu Syn 
o gtgas var Borget Lemrn , Oe Novae Semhae var oust rah ca Playf (These 
Proceedings, 1916, p 123, PI vu, figs 13-17 I have lost my copy of Snow's 
memoir, but the identification is certain, as my figures agree perfectly with that 
given by A. Paschcr in Sussw flora Dcutschlands, H 6, “Anhang,” p 234, f 38 
The dimensions for American specimens are —Long 9-17, lat 9-13/*, European 
Long 13-17, lat 9-13/*, Australian —Long 13-20, lat 10-14/*. Ours are from 
the plankton of the lake m Parramatta Park and from the Richmond River at 
Lismorc The chloroplast is laminar, parietal, irregularly fragmented 

Oocystis crassa Wittrock 

8yn O crassa \ai Ostenfeldn Playi, forma, These Proceedings, 1917, p 
839, PI Ivm, f 1, 0 crassa var. elongata Playf, pro parte , ibid, p 839, PI 
lviu, f 2 

The original figure ol O crassa being so irregular in shape and of such doubt¬ 
ful characteristics, the lorm generally accepted as typical is broadly biconvex, 
not incrassate or tuberculate at the polos, with 8 chloroplAsts each with a pyrcnoid 
Our specimens as figured agree with O 8 West's in Bnt Frw Algae, p 227 
In regard to sums W and G S West give long 18-24, lat 13-15 5/* for Bntish 
specimens, European are recorded at —Long 14-26, lui 10-20/*, ours are long 
20-25, lat 13-16/* 

0 crassa var Ostenfeldn Playf has 4 rounded discoid chloroplasts arranged 
generally longitudinally My fig 3 (PI lvm, Ic) cannot be included under O 
crassa, but had better be considered as O, sohtana Wittr. though it does not 
possess the polar incrassation within the membrane, characteristic of that species 

OOOYSTIS LISM0RKN818, n sp 

Cellulae latissime ovalos, ad polos quam levissime acummatae non autem 
apiculatae vel mcrassatae; chloroplastidibus disciformibus vel plusminus m- 
aequaliter polygonus (c 6-7 utrmque visibilibus) vel cnculatis mmonbus (diam 
4-6/*) 

Dimensions 43 x 36, 38 x 31, 36 x 30, 31 x 25/*. Lismore 

A form rather difficult to place otherwise than by making it a distinct type 
It is fai too small to arrange under Eremosphaera (cf Erem vmrfw var 
aeumtnata Playf., antea, 1916, PI ix , f. 3) O gtgas Archer is oblong, not oval, 
with uninterrupted outline, as also is /. mnor W West The cells m tbiB species 
are very broadly oval, the least bit acuminate at the poles, but neither incrassate 
there nor furnished with an apiculns or papilla The cbloroplasts are some- 
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time s Jorge, nieguliuly polygonal, 0-7 a Bide, or smaller and circular. The axial 
ratio of the cells measured averaged 1 to 122 

* 

xv— On two species of Ophiocytium 

Opiuocvtium capitatum var loxgibpinum (Mob.) Lemm. (Text-tig 13, a-h) 
Hedwigia, Vol 38, 1809, p 32, PI 4, tigs 21-25 

Syn Tiemschtella longtsptna Mobius, Schroder ta belonophora Scliraidle 
(Beitr x Keimtu d Plankt, 1900) , Ceutrttructus behnophorus (Sclmi) Lemm, 
(Beitr i Jvemitn. d Plankt, ix, 1900, p 273) 

In plankton trom the lake in Paiiumatta Park und trom Enoggera (Bris¬ 
bane) I observed a complete senes ot forms showing the growth from the initial 
spherical cell to u well-developed cylindrical one with 10 distinct band-shaped 
parietal chloruplasts 

a —Cell diani 7p. setae long 26/* 

b - Cell long 16, lat 7, setae 26/* Cbloroplast a single panetal lamina 
c —Oil long, 18, lat 8, setae 33/*. 
d —Cell long 25, lat 9, setae 57/*. 
e Cell long 36, lat 8, setae 32/* 

/“ Cell long 09, lat 8, setae 33/* 

(j —Cell long 135, lat 8, setae 35/*. 

h Very small specimen, pond plankton, trom Lismore Cell long 11, lat 
4, setae 23/*, megulai in outline but allowing 2 eliqroplasts distinctly 

Ouuocvriuii anoNUATUM W und O S West 
Freshwater Algae ot Burma, PI xi, f 11-13 

The Burmese type is a lemaikubly long irregulai serpentine filament. One 
end is aheady beginning to coil, however, and t 13 shows a specimen closely 
spiral No length is given, but the thickness of the cell is stated to be 5-5§/*. 
This Australian specimen it uncoiled would certainly be as long as the type, if 
not longer 

Crass <ell (ip Spna 90 x 30/* Guildford 

x\i— Some rare forms of Scenedesmuh 
Scvnkubsmuh BiJUGtrs (Turpin) Lagerh 
Nuo\n Notaiibia, 1893, p 158 

Syn Achnanthfa btjuga Turpm, Scenedmmus btjugaim Kutz. 

The torn l tigurc here is the type as given by Kiitziug in Synopsis Diato- 
mocearum for his Sc brjugatm and which he makes equivalent to Sc bijugue 
Turpin The cells, as ho figures them, ore oblong-cybndrieal with rounded ends 
and sides fiat or nearly ho, 2, 3 or 4 parallel m a single senes I have only 
noted it once It is a tom evidently very rare, as another shape broadly oval 
(see BrunntJialer m Paseher, op at., £L 5, p 184, f 233) has obtained general 
recognition See also G M Smith, Wisconsin Phytoplankton, PI 37, f 18-20, 
Var wjpu-x, n var 

Cells divided transversely (not obliquely) exactly across the middle* Semi* 
cells slightly conical outwardly and one above the other Each vertical pair of 
wcimcell# lb x 19/*. Front Fairfield, with the type 

Var iKmcuuLARiB, u var. 

C«UniA* intenores 2 transverse ordinufcae 
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Coenob (4-cell) 14 x 12, 18 x 10; coll long 6-9, lat 4-6^t Botany Water 
Reserve Fairfield 

The two inner cells are arranged more oi less at nght angles to the other 

two 

Var arouatus (Lemm ) W & G 8 West 

8yn Sc arcwitua Lemm tn Ploner Forseh, vu, 1899, p 17, T i, i 2-4 
Be bijugatus i arcuata (Lemm) W & G 8 West in Plankt of some Irish 
Lakes, 1906, p 100, PI x„ f 12-14 

Coenob (8-cell) 12-20 long, 12-18 alt , cell long 6-12, lat 2-6**. Botany 
Water Reserve Fairfield 

Our specimens are small, Lemtnermann gives —cell long 13-18, lat 7-9J/* 
The slightly arched form of the coenobium is too insignificant a detail to tonnd 
a species on, it is very often absent, the coenobium being fiat 

Var discifobmis Chodat 

Algues vertee de la Suisse, 1902, p 213 “Cellules polyeduques par com¬ 
pression”—Chodat, 2 e 

Coenob (8-cell) 18-29 J loug, 18-25 alt , cell long 9-15, lat 4-7^ Botany 
Watei Reserve Fairfield Lismore 

Bcknkdfsmun Rat.fsii, nom noV 

Cellulae ovatae alternants, longo spatio inter se mtermisso, in seriebus binis 
ordmatae 

Cell long 16, lat 8/* Collector 

Syn 8c obtwus Ralls (non Meyen), Brit Demn, T 31, f 16 Haifa* 
figures do not answer to any ot Moyen's types which, also, never having been 
properly described, cannot bo accepted The coenobium consists of 2 alternate 
senes ot ovate cells rounded at one end and acuminate at the other and separated 
by a considerable interval 

SOBNBDEHMUS ANTENNATU8 Br£b 

In Baits* British Desnnds, 1845, p 222, T 35, f 27 

Cell long 24, lat 5 p. Botany Water Reserve 

Compare J Brunnthaler Protocnccales (up at, H 5, pp 163, 164, f 211) 
who gives the size of the colls as —long 12-13, lat 2 5-4p See also Sc Ber- 
nardn G M Smith, Wisconsin Phytoplankton, 1920, PI 38, f 5-9, dimensions 
8-17 by 3-6 m 

SCENEDFISMUS RENIFOBMIS, 11 Sp 

Cellulae remformes, inter se dwtantes, in seriebus birns ordmatae 

Coenob (8-ccll) 23x15, cell long 7J, lat 4^ Lismore (327) 

A family of eight coenobia observed A very rare type, the cells arc per¬ 
fectly renifonn, arranged in pairs one above another and facing opposite ways, 
each pair separated by an interval of about half a diameter 

SOENEDESMUS CURVATOfl Bohlm 

Die Algen d erst Regnell FiXp i, Protococcaceen, 1897, p 23, T i, f 41- 
44,52 * 

Very rare everywhere apparently, noted here only fiom Botany Water Re¬ 
serve (Nos 60, 95), plentiful however in the latter gathering 

Coenob^ (4-cell) long 30, alt 40, cell long 20-22, lat 7-9 ^ 

Coenob (8-cell) long 34-62, alt 26-44, cell long 12-24, lat 4-10^ 
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SCENEDESMUS J N (JRAKSATULU8 Buhl HI 

Boblin, Protococciitcen, op at ; p 24, T 1 , f 45-61 

Cells shortly fusiform with a minute wcrassatum at each end Very rare, 
seems to be known only from Brazil and Burma Bohlm gives 17-24 by 5*8/* for 
the type 

Cell, long 12-20, lat 5-6/*. Centennial Park, Sydney Botany (Gardener’s 
Road) 

xvu—Notes on various species 
UlOTHRTX AU8TRALICA, n Bp 

Filaments at the base very narrow, rapidly increasing to 70/* broad with 
cells tiansversely oblong, alt 24-100/* Upper portion of filaments 70-130/* broad 
with pahsade cells, alt 18-24/*. Cells not constricted or inflated Membrane 3/* 
thick a short distance above the base, soon attaining 10/*, at which figure it re¬ 
mains constant Inner surface of the membrane marked with delicate irregular 
longitudinal and transverse lines (evidently ndges) which coalesce here and 
there A single homogeneous parietal chloroplast filling each cell No pyrenoids 
or amylaceous granules. 

Lmmore (352) In company with the two following forms 
UlotArix zonata (Weber et Mohr) Kutz 

Fil diatu 27-45, cell alt 11-38, merabr crass. 2-5/* 

Var vauda (Nug ) Kabh 

Fil tlmrn 42-70, coll alt 12-32, meinbr crass, 3-6/* 

GOLENKIMA AOFLtATA, n Sp 

Cellulae spheneae, aculeis paucis arcuatis brewbus raumtao. 

Diam corp 20, aeul long c 7/* Sydney Water Supply (66) 

All m> specimens of Golenktma come from that source This form is dis¬ 
tinguished bv being armed with a few short, stout, arcuate prickles, about 16 
visible at a time 

FLAGELLATAE 

xvm —Study of a red-brown surface film . 

The film was first noticed on March 12Ui, 1920 (Autumn), as a thm reddiah- 
brown pellule with dark purple-black npple lines where the wind had piled it 
Mottled green patches showed here and there It turned out to be the matrix of 
a species of Euglena which I have not been able to identify with any published 
form The film broke with a vitreous fracture and the locelli which had con¬ 
tained the vegetative cells were scattered irregularly throughout it Circular in 
shape viewed from above (with delicate spiral lines showing), in side view they 
appeared elliptic so that the Euglcna-cells were tabloid-shaped I have named 
this species - 

Etu,u)NA AUSTRALIA, n sp (Text-fig 14) 

Cellulae subcykndiaoeae, latenbus plus minus parallels, vel cylmdneo-fusi- 
formes, ironic atienuatae conicae, apicibna rotundatis, pone attenuates eomeae 
acuminatae, spina brevi aut nullfi Corpore metabolieo 

Long c 45-55, lat 20-12/* Liwnore 

When liberated from tho locelli of the film, the EugUno*ed!l w tabloid¬ 
shaped. The anterior and posterior portions grow out from the centre of the 
broad face on either side At thia stage the cell often becomes motile, stopping 
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ever> now and again to knead itself info shape T obseived all these forms to 
pass from one to the other under the microscope Each had a long flagellum 
and was very active I distinguish this stage of development as — 

Var oiBBKKOSA, n var (Text-fig 15) 

Corpoie transverse ovah, superne in piojectionem eon i cam, interne m 
caudam tnangularem aeutam producto, nwttaboheo Cytoplusma plcrumque 
flavo-vindi, dense, chloroplastidihus mmutifl digitis transverse dispositis, stig- 
mate subapicali 

Long c 30, lat c 30/4 With the type 

It may be asked why describe and name the stages of development in these 
metabolic forms? To prevent them from being erected into new species by other 
observers who come across them casually For instance, I met with this bisarre 
form three years ago (Apnl, 1917) in a gathenng from another pond It ex¬ 
hibited then the same characteristics —tabloid-shaped body, conical anterior pro¬ 
minence and triangular tail-piece both hyaline Cytoplasm dense, yellow-green, 
ch loro pi asms minute flecks disposed transversely, stigma m the anterior pro¬ 
minence distinct, nucleus not visible Body metabolic I had myself a mind to 
describe it as a new species Other observers found species on the other 
transition forms and thus what constitute the life-history of a single organism 
get strung out into a senes of conventional types 

This inflated form does not persist long, breaking down gradually mto — 

Var ouAviFQRMib, n var (Text-flg 16) 

Oellulae elaviformes, corpora metaboheo, anterior! latiasimo, mflato, pone 
eomco acuminato, posteriori subcyhndnco, fronte rotundato, paramylo nullo 

Long c 40, lat c 14/* With the type 

Syn, Euglma ptsaformts Dangeard (wow Klebs) in These Proceedings, 1921, 
p 121, PI iv, f 9-11 The shape of the cell is here club-shaped, simply inflated 
a little below the centre, acuminate behind and more or less conical in front 
Much more common than the other forms The chloro’plast m all tends to be 
confined to the median portion of the cell, leaving the front and hind parts 
hyaline. It seems to lie diffused or else composed of minute flecks The nucleus 
is not observable and there are no paramylon rods or granules 

A smaller form —Long 30-32, lat 10-12/* is often found 

xix— On Englena pisciformis Klebs (Text-fig 17) 

In note n< (on the examination of certain green fluffy tufts, supra) I re¬ 
corded the occurrence of a form of Euglena ptscifonms Klebs Having just 
lately obtained Klebs 1 original figure and description it is evident that mine in 
Austr Frw Flagell is not correct 

Euglena pisewmins var granulosa, n var. 

Differt a formfi typicfi pyrenoidibus genjinatis, cellnlae ad tcrtiam partem 
pone dispositis; parte antenore magma amylaceis nucleis digitatis repleta 

Cell long, e 32, lat. 8/* Lismore. 

Compare Lemmermann, Euglemnae (in Poacher, op at, H 5, p 125, f. 
182 after Klebs) The type is torpedo-shaped, rounded in front and drawn out 
by degrees evenly behind to a sharp point. The internal arrangements are very 
characteristic as the cell is furnished with 2 clear, transparent, homogeneous, 
parietal chloroplasts which are very distinct and each contains a large pyramid, 
one fore and the other aft of the centre of the cell. The dimensions are given 
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as 25-20 n long, 7-8,* broad A smallei form, var minor Honsgng is quoted at 
18-20,* long, 4J-5,* broad. 

Our specimens differ lrom the type in having the two pyrenoids side by side 
at the posterior third of the cell, while the portion anterior to them is crowded 
with distinct digitate amylaceous granules lying Bide by side at right angles to 
the cell-wall The nucleus 1 did not see but the C V showed up more plainly 
than usual close to the stigma and pharynx The vegetative cell is subglobose, 
diam J 6/x, and very often the characteristic chloroplasts and pyrenoids are 
visible in it It is generally surrounded by a delicate irregular mucous or mem¬ 
branous investment I have not observed the stages of growth 

A type very close to Eu ^mciformta KJebs is Eu vmda Playf 

xx .—Development of Euglena sociabilis Dangeard (Text-fig 18) 

Eu soctabiUs would seem to be a very rare species us Lemmeimann says of 
it --“Bislang nur aus Frankmch ” 1 was so fortunate as to obtain (May, June, 
1917 and even as late as October m the same year) a perfect series of its 
vegetative stages leudmg up to the motile form reproduced by me m Australian 
Fiw Flagellates (These Proceedings, 1921, p 117, PI in, f 8, 9) The cell 
ut dergoea development within a wide transparent hyaline investment (schleim- 
hulle) often obviously stratified The forms and dimensions aie as follows — 
a —Cell spherical, diam 25-38,*, mucus diam 95-126,* Cytoplasm finely 
granular, chlorophyll diffused, stigma generally distinct Syn Gloeocystts 
(Chlorococcum) mfuswnum Schrank 

b -“Cell as m a but subglobose, long 30, lat 25,*, mucus spherical, diam* 

120 ,*. 

o —Cell oblong, slightly pointed behind, with a small nick in front, long 63, 
lat 36,*, mucus spherical diam 160,* Cytoplasm finely granular, chlorophyll 
diffused, stigma eubapical In these stages of development the characteristic 
digitate chloroplasts arenot yet formed 

d —Cell oblong, somewhat attenuate posteriorly, acuminate behind, a small 
mck in front, sides very slightly retuse, long 63, lat 30,*, mucus spherical, diam. 
160,i Chloroplasts digitate, stigma subapical 

e —Cells subcyhndrical, somewhat attenuate behind, subcapitate in front, 
sides lightly retuse, long 74, lat 21-27,*, one to four in a mucous sphere diam 
160-250,* Chloroplasts digitate, directed obliquely backwards, central lumen of 
the cell full of globular poramylon granules, pharynx expanded into a small 
nick in front, stigma distinct (Text-fig 16 ) 

This senes of vegetative forms loads up to Dangeard's zooid type, long 85- 
95, lat 21-28,* and it seems very probable that my undesenbed specimen, Ic, FI 
in, f 7, is really a moie highly developed stage of this species The disposition 
of the cytoplasm is the same, with the exception of the anterior chloroplasts 
which, as T did not observe them, are very likely disciform Dimensions long* 
110, lat 14/* 

xxi . L%fe~h%atory of Euglena torta Stokes (Text-figs 19-23 ) 

On February 11th, 1922, 1 gathered abundance of a floating Palmella stratum 
of Euglem vegetative cells in course of development 

a .—Spherical resting cells, diam 25,*, cytoplasm finely granular, chloroplasts 
irregular patches, stigma distinct (Text-fig 19 ) 

b —First motile form, the centre of one side of the resting cell is produced 
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Text-flgs 16-30 

16 Euglena austrahca var claviformts, nvar (x 800) 17 Euglena 

ptsciformts, var granulosa, nvar (x 1200) 18. Euglena sociabtks (x 800) 
10-20 Euglena torta Stokes (x 400) 21 Euglena t orta var obesa, nvar 

(r 600) 22 Euglena torta var. curia, n.var (x 800) 23 Euglena torta 

Stokes 24-25 Euglena genteulata (x 600). 26. Euglena gentculata var gut- 
tula, n.var. (x 600). 27. Euglena gentculata var juvenks, n.var (x 600) 
28 Solatium ovale , n.sp. (x 1000) 20 Colacium arcuatum, n»p (x 1000) 

80. EtmmeUa lima (x 800). 
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into a nhoit formal prominence, the opposite side into a somewhat longer tri¬ 
angular one (Text-fig 20 ) 

o —\ ar OBL8A, n vai (Text-fig 21 ) 

Cellulae corpore transverse eontco, one latere roiundato, ahoque retuso, inter- 
dum modice torto, supeme comco interne cauda tnongulan matrueto 

Second motile form, dimensions about 30 x 20/*, body transversely conical, 
rounded one side, retuse tbe other* a conical prominence in front and a triangular 
tail behind, sometimes slightly twisted 

d.— Var curt a, nvar (Text-fig 22.) 

Cellulae breviorcs, magis oblique ap* rales, parte medii, constncti antenore 
et postenore mflotae, fronte in comco, pone m caud& tnangulan sine spink 
protractae 

Third motile form, about 35 x 12/*, constricted in the centre, inflated above 
and below, in front conical behind triangular, without a spine A relatively large 
oblong nucleus often distinctly visible in the hinder part 

e—Euglena torta fctokes (Text-fig. 23) 

Compare Lemmermann, Eugleninae (in Pascber, op cit, 11 5, p 130, f. 

191) 

He quotes 63/* long, and the figure works out at 12/* broad Our specimens 
are shorter, about 40/* long and 14/* broad, cytoplasm finely granular in all 
forms, chlorophyll diifusod or ui a thm parietal lamina, tip and tail often 
hyaline, stigma always distinct, a large oblong nucleus m the hinder part, no 
paramylon rods or granules 

From the plankton of a wayside waterhole on the Eotikati Road, Tauranga, 
NZ 

xxu— Ltfe-bistory of Euglena geniculate Dujardin 

In the early part of 1922 I obtained some scanty material from a road¬ 
side drainage pool Later 1 treated this with hay infusion, some blowflies fell 
w and decayed and a culture of brown rot fungus resulted It was in the 
examination of this fungoid growth that 1 discovered among the byphae a whole 
senes of forms illustrating the development of a very graceful little species of 
Euglena. After considerable hesitation I came to the conclusion that this should 
be identified with ■— 

Euglena genicjulata Dujardin (Text-figs 24-27 ) 

Histoire Naturelle dee Zoophytes Infusoires, 1841, PI 5, £ 15, 16 

The figure given in Pascher, op. ett, Heft 5 (Eugleninae by E. Lemmerxnann, 
f 206) does not in the least resemble this species Dujardin’s figures are strap¬ 
shaped or subcylindncal, rounded in front and acuminate behind, ending in a 
small pnckle-shaped tail set obliquely The flagellum is short and weak. 
Dimensions are quoted as 70-85/* long and 12-22/* broad Compare also Euglma 
mutabih§ Scbmitx (lc, p 131, f 203) which however is produced behind into a 
long spinous tail 

With these essential details our specimens agree. The ehloroplaat appease 
to be a thm parietal lamina, nucleus median and globose with a cylinder of 
paramylon fore and aft of it In the interspaces a few scattered granules. 
Stigma small but distinct Membrane spirally striate obliquely from left to 
right 

Cell, long 100, lat 12/*. Tauranga, N Z. 

Three successive non-motile vegetative forms: 
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a (Text-fig 24) —Broadly ovate, adherent by the bhghtly pointed apex, long 
21 jMf lat 17/i, develops forward and backward along the an tero-pos tenor axis 

b c (Text-fig 26) —Cell pointed and produced m front, sometimes also be¬ 
hind, long 30 fji, lat 16 p Internal details of all these and the succeeding forms 
are the same 

d.e —Var guttula, nvar (Text-fig 26) 

Celluiae guttulae formes vel clavatae, front© aeutae valde attenuatae, pone 
latissimae, rotundatae vel leviswme acuminatae Cvtoplaama granuloso Chloro- 
plastides laminae parietal e* tenues. Nucleus globosus in imadi& cellule! Stigma 
parvo distinctov 

Cell long 34, lat 14 p Cum pnonbus tnbus Tauranga, N Z 
These two more developed forms noted both motile and wm-motile Cel) 
drop-shaped or olavate, rapidly attenuated and sharp-pointed in front, broadest 
towards the rear where it is either broadly rounded or conical and acuminate. 
Cytoplasm minutely granular Ohlorophwt a thin parietal lamina Nucleus 
globular median Stigma small but distinct C v often visible 

/—Var juvenilis, nvar (Text-fig 27) 

Celluiae fusiiormen, subcylindneac, fronte rapid© attenuatae, aeutae, pone 
oomcae acuminatae, mterdum spims nunutis singulis mstructae Cetera ut in 
var guttuld 

Cell long c 50-60, lat 10-12/t Cum prion Tauranga, N Z 
A young form of the type, the apex still undeveloped, being much at¬ 
tenuated and acute, the nucleus lies a little below the centre, the teinnnal spine 
which in the type attains a length of 12 p, was only occasionally noted All these 
forms were present m quantity 

xxiu — On two new forma of Colacium 
Among other oigamsms observed m the Euqlen&-ti]m that foimed the subject 
of investigation in Note xviu were Entomostraea bearing great numbers of 
Colocxum 

Colacium ovalk, nsp (Texl-flg 28) 

Celluiae pnmum ovales, deinde longe-ovatae Zoosporae hnean-elhpticae, 
iatenbus paene parallelis, fronte acute-rotundatae, pone levismme acuminatae 
Chloroplastis m fragments inaequalibus dispositae Stigmate nullo 

Cell veg long 10-18, lat 8 p Zoosp 24 x ftp. On a Copepod Lismorc 
Cells at first oval, then long-ovate as m C elongatum Playf (These Pro¬ 
ceedings, 1921, p 116, PI m, f 4-6) The sooid howevei was not the same 
shape, being lmear-elliptic, acutely rounded in front and slightly acuminate be¬ 
hind The obloroplaats were irregularly fragmented, and neither stigma, nucleus 
c v, nor pyrenoids were visible 

Colacium abouatlm, map (Text-fig 29 ) 

Celluiae ami&tae uno latere quam levissime ooncavae paene pinnae, altero 
latere modiee oonvexae, apicibus aoute-rotundatis Cytoplasma minute granu¬ 
loso, chloroplastidibus m fragmentis maequabbus dispositis Nec stigma visible 
ftut, nec nucleus, neque e.v. 

Cell long 16-36, lat* 6-10 p, On a species of Copepod Lismore 
Only the vegetative cells were seen, attached as usual by a mucous pedicel 
singly or m clusters of 2-4 They were very slightly arched, being almost flat 
on one side and more or less convex on the other Cytoplasm finely granular 
Chleroplasts m irregular fragments Neither pyrenoid, stigma, nucleus nor £ v 
visible. 
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1 lost the specimens bet ore 1 had a < bunco to detach any oi the vegetative 
cells, otherwise a tew minutes would ha\e sufficed tor them to develop into 
zoospores It i* noteworthy that though the fells become motile and produce 
flagella when detached, they show no more internal detail than was originally 
present 


D1NOFLAGELLATAE 

xxiv— On Exuviella lima (Ehr ) Schutt (Text-flg 30) 

In 1909, when 1 gathered this organism alive from the creek at Canley Vale, 
my simple student’s 1-6 m obj was not sufficiently powerful to show the necessary 
detail On taking up work with better objectives in the Richmond River Dis¬ 
trict which is very rich w all kinds of flagellates, I had great hopes of coming 
across zt again, but in vaw My notes therefore m “Peridmeae of New South 
Wales” (These Proceedings 1919, pp, 8J7, 818) had to be written on preserved 
material It is cunous then that on starting work with the microscope in New 
Zealand this organism should be the flrst living thing to meet my eye, adding a 
new record to its distribution m freshwater 

Shape —Our New Zealand specimens are oblong, rounded off at all points, 
those from the suburbs of Sydney are generally somewhat narrowed towaids the 
flagellate end Subcircular specimens and truncate forms may also be noted, 
such being the result of transverse self-division In side view the cell is much 
compressed and generally slightly arched 

Cytoplasm —The contents of the cell, and its disposition, are so obscured by 
a layer of large irregular (paramylum 1) granules lymg close together over the 
surface of the cell-wall, that it is difficult to see internal details 

Chromatophore —Yellow-brown or yellow-green in colour, apparently a de¬ 
licate parietal lamina 

Nucleus —A large globose or transversely oblong body occupying the pos¬ 
terior end of the cell and extending forward as far as the pyrenozd It has the 
appearance of being punctate or finely granular as shown by Penard m Gfym- 
nodxmum mtralnle and G helveticum (Les Pend i macros du Lac Leman) 

Flagella — There are two flagella, one stout and up-standing, about the length 
of the cell The other, corresponding to the transverse flagellum in Pendtmum, 
is very delicate and wavy and lies close to the margin of the cell A notch in 
the fiont valve, not found in the other, gives exit to both flagella 

PyremndsH — A large pyramid occupies the centre of each valve, being pressed 
close against the cell-wall to the exclusion of the grannies, hence showing up very 
deaily From their appearance in side-view they seem to be either plano-convex, 
or disciform with slightly retuse centre 

Contractile vacuole —I have not been able to locate this, even with the 1-12 
in obj 

Sttgma —None, nor have 1 ever seen the red oil-drop sometimes present in 
Gymnodtmum, etc 

Habitat —Noted as & marine organism from the Parramatta River and salt¬ 
water swamps at Newington (Sydney), both the ordinary size and var major 
Playf ,1c, p 818 In these marine specimens the membrane was quite smooth, 
not even punctate 

Dimensions —Freshwater, 25-36/* long, 20-26/* broad Var major 42-56/* 
long, 32-45/a broad 

Suburbs of Sydney (NSW), Tauranga (N Z ) 
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Introduction 

The State of New South Wales may be conveniently divided into three main 
physiographic units, the Coastal Plain, the Mam Divide and the Great Western 
Plains 

The Coastal Plain varies in width according to the nature of the rocks of' the 
L-aiu divide and their resistance to denudation Thus it narrow* down at the 
MaePherson Range, the boundary between Queensland and New South Wales, 
whm the hard volcanic rocks capping the Clarence Basin offer an effective re¬ 
sistance to denudation, while it widens out and reaches its greatest inland ex¬ 
tension of 60 miles (JoHe, Taylor and Woolnough, 1911, p 4) where the soft 
rocks oi the coal measures are encountered in the Hunter Valley near Newcastle 

The formation ot great estuanes and harbours along the coast ot New 
South Wales, such as those ot Jervis Bay, Port Hacking, Botany Bay, Port 
Jackson, Bioken Bay, Newcastle, Port Stephens, etc, is thought to be due to the 
great earth movement which brought about the upward warping of an old 
Eastern Australian peneplain to form the mam divide, and the simultaneous 
downward movement of the coastal strip, which necessarily resulted in the 
“drowning” of river valleys and the production of deep harbours (Jose, Taylor 
and Woolnough, 1911, p 6) 

The Mam Divide occupies a broad belt of country roughly parallel with the 
coast and extending inland for \ distance of from 150 to 200 miles In it may 
be recognised a senes of tablelands of altitudes ranging from a few hundred to 
over 6,000 feet, which mark the result of the uplift of the Eaatralian pene¬ 
plain during Tertiary times 

The faulting and warping which accompanied this uplift are responsible 
for the “blocking” of the plateau, the more or less flat tops of the hills, and for 
the presence of “nft valleys” or “geocols” breaking up the divide into separate 
tablelands Where rivers leave the divide on its eastern and western flanks, ex¬ 
tensive dissection has taken place and plums of alluviation have been built up 

The Great Western Plmns extend from the western flanks of the Divide 
across the Darling Eiver to the South Australian border 
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For tho greater part they consist of old denuded peneplains, more or less 
buried m their own waste, and recent allnvials such as the black-soil plains of 
the Darling, Murray and Murrumbidgee Rivers and their tributaries In no 
plate is the altitude oi these western plains greater than 1,000 ft Isolated re¬ 
siduals of harder rocks are occasionally found standing out above the surround¬ 
ing country, but their height is accentuated by the extreme flatness which is a 
notable feature of the greater part of western New South Wales 

The chief of these regions of high land in the western plains are the Cobar 
peneplain, 126 miles east of the River Darling, and the Barrier and Grey Ranges 
m the far west and north-west respectively 

Not only are these high lands made up of some of the oldest rocks m the 
State, but they are famous for the important mineral belts which occur in them 
These are the gold deposits of Mt Brown near Milpannka, the silver-lead-nnc 
belts of Broken Hill in the Barrier, and the copper and gold deposits of the 
Cobar region 
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Text-fig 1 - Section across New South Wales from Barrier Range to 
Sydney (after David) 


The red sandy soil which characterises the greater part of these western 
plains, and in winch the old residuals stand partly buned, is held by geologists 
to be largely due to the wearing down of the extensive marine deposits which 
were laid down upon the floor of the vast Australian mediterranean sea in 
Cretaceous times These marine sediments (Desert sandstones of the Great 
Arlesian basin) extend from Queensland into north-western New South Wales, 
and across to the Lake Eyre region of South Australia The presence of a por¬ 
tion of the Great Artesian basin m this region of New South Wales is of vast 
importance in a part of the country suitable only for scattered pastoral holdings 

The south-western portion of the plains, the Riveraa, is occupied by a large 
area of sediments laid down m the Eocene sea which invaded Southern Aus¬ 
tralia, even as far ns Wentworth on the River Murray. In this belt of country 
sub-artesian water may be found 

The interesting geological changes which t$ok place in late Cretaceous and 
•early Tertiary times in Australia, and which went far towards giving Western 
New South Wales its present physiognomy, have been summarised by David 
(Jose, Taylor and Woelnough, 1911, p 11) thus —“In Cretaceous geological 
time we see rivers like the Bogan, Macquane, Castlercagb, Namoi, Gwydir, etc, 
or rather ancestors of those rivers following their present general trend, empty¬ 
ing by separate mouths into the Cretaceous sea, which then washed against the 
western foothills of our Main Divide between Dubbo and Yetman Later a 
gradual uplift of this old Cretaceous sea took place from the Gulf of Carpentaria 
to Coonamble (m NSW), the hinge of the movement being perhaps along the 
Cobar to Broken Hill axis This uplift joined by the method of “Engrafting” 
the Bogan, Macquane, Castlereagb, etc, nvers on to the Darling River The 
direction of flow of these rivers to the NNW or NW is thus easily under- 
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stood, as well as the unusual angle wlmh they make at Iheir junction with the 
Darling River, a newoi river than they, started on its career by the north to 
south tilt of the Cietaceous basin They thus form, with the Darling, the 
gigantic “boat-h<x>k bends” so well described by Mr T G Taylor * 

The North to South 'tilt of the Australian Continent m late Cretaceous time 
depressed the southern part of Australia beneath the ocean, so that the waters of 
the Eocene Sea crept inland to bevond Wentworth, and at least as far rm the 
Arumpo bore 

Later still a slight till took place in an opposite direction bringing the sedi¬ 
ments of the Eocene sea above sea level, engrafting the Murray, Murrumbidgee 
and Darling, and pushing the coast line from above Wentworth down to its 
present position on the Coorong.” 

Since the receding of the Eocene sea from Southern Australia, western New 
South Wales has been exposed to the forces of denudation At the same time 
its rivers have been responsible for extensive alluviation, and recent alluvial# of 
the Darling and Murray and their tributaries are known to be underlain by great 
deposits of Tertiary and Post-Tertiary muds, sands and gravels 

At the present day Western New South Wales is in the region of lowest 
rainfall in the State By referring to a rainfall map for Australia (Text-ilg 
3) it will be seen that the isohyets are roughly parallel to the coast When one 
passes from the Main Divide, where the rift valleys or geocols markedly affect 
the curves, and approaches the western plains, with their comparative uniformity 
and low relief, the isohyets are free from loops and become continuous curves 

Owing perhaps to the fact that the moisture-laden south-easterly prevalent 
winds of New South Wales lose the greater part of their moisture in the region 
of the Mam Divide, the western plains are characterised by decreasing rainfall 
as one proceeds west The Barrier District falls for the most part within the 
10 inch isohyet, while Yandama on the western slopes of the Grey Range, is the 
region of lowest rainfall in the State, having an average annual total of 6 65 
inches 

That the western portion of New South Wales is one of increasing aridity 
withm recent geological tune, is amply evidenced in the nature of the mam and 
subsidiary stream channels The river Darling itself, which traverses this western 
division of the State almost diagonally, shows such features of old age as ex¬ 
tensive meanders, oxbow bends and anabranches Further indications of increas¬ 
ing aridity are to be found in the fact that tributaries of the Darling on its 
western side, such as the W&rrego and the Paroo, now only reach the Darling 
after excessive floods m their upper courses. 

The Darling itself, being fed from higher regions where the rainfall is 
greater and more regular, is never entirely dry and only rarely ceases to flow 

Thus the western plains of New South Wales present themselves to us as a 
vast area of country becoming progressively drier as we proceed west, a region 
which shows evidence of increasing aridity within recent geological tune—a region 
where old residuals of ancient rocks are being relentlessly worn down to spread 
vast sheets of nibble and sand over the plains 

Claanflcatwn of And Regtono 

The Arid belt of Australia is of the typical flask shape, and, extending in. 


*T Griffith Taylor The Physiography ol the proposed Federal Territory at 
Canberra, p 8, Figs 6, 7 
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Text-fig 2 —Western division of New South Wales showing isohyets and con¬ 
tours (after Griffith Taylor) 


it is where the eastern tnnge of this and belt abuts upon western and south¬ 
western New South Wales, that zones of varying degrees of aridity occur, corre¬ 
lated with the decrease in rainiall as one proceeds from east to west 

Although there are many to whom the word “desert” is anathema when ap¬ 
plied to any portion of New South Wales, yet even the most hopeful must re- 
* cognise, that there are olten periods of years, when the greater part of the land 
west and north-west of the Barrier Range presents a desert facies 

What are the criteria for determining whether a country shall be classified 
as Desert, as And, or as Semi-andl 
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The amount of rainfall m the year is universally recognised as being an 
important factor influencing plant covering in these parts 

Yet while realising the vast importance of rainfall and the remarkably 
quick response to tom by plants in drier regions, the additional effects of tem¬ 
perature and evaporation should not be overlooked 



Text-fig 3—Average annual rainfall map of Australia (after Griffith Taylor) 
Note small region in New South Wales with less than 8 inches rainfall 


Various investigators have, at different times, attempted to establish some 
basis of classification for regions of low rainfall 

Warming recognises amongst and floras the three zones, Desert, Shrub 
Steppe and Grass Steppe, but gives no quantitative climatic basis foi this cona¬ 
tion 

He desenbes and regions as those “where rain falls at quite irregular times 
and is continuously lacking for a long time during the season otherwise most 
favorable to plant growth” (1900, p 273) Amongst American workers, 
M&cDougal establishes a basis tor comparison by using extremes in rainfall 
amounts (1914, p. 175) while Forrest Shreve compares the rate of evaporation 
of the atmosphere with the moisture content of the soil (1915, p 02) Dr 
Gannon, m his recent investigation of the and portions of South Australia, uses 
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the average annual lamJali as a convenient method of establishing boundaries 
foi bottuiMAl purpose He iclcrs (19-1 p 2) to a region having 6 inches or 
less oi lairj pei niinuiu as a desert, between 5 and 10 inches as arid, and be¬ 
tween 10 and 15 inches annually, eh semi-and 

In establishing boundaries between desert, arid, and semuand /ones, Koppen 
refers to the use ot doftmte ehmatie i actors which influence the distribution of 
vegetation In leference to arid regions, he holds that an essential feature is the 
absence oi run-off of water Where evapoiation exceeds precipitation no streams 
originate Since the temperature affects evaporation, Koppen (1018, pp 193- 
203) holds that some combination of mean annual temperature with rami all 
should be used to fix the and boundary He gives tbe following table combining 
the effects of temperature and rainfall 


lemperaturo 

77 °r 


50°F 

50°F 

41 °F 

Desert Boundary 

18m 

ll|m 

101m 

9m. 

8m 

StoppL Boundary 

20m 

28in 

20*in 

lflin 

16in 


Since in the attempt to reach “climax 1 ’ formation;* uatuic must be con¬ 
tinually balancing and offsetting conditions oi one year against another, it seems 
to the writer that the general physiognomy of the plant-covering (recognised as 
a direct response to the combination of the various factors— rainfall, temperature, 
evapoiation, soil moisture, etc—enumerated by the investigators mentioned 
above) should prove an effective means of determining the boundaries between 
desert, and, ami semi-and zones 

Ecologically we have come to recognise certain distinct types of plant for¬ 
mation in different parts of the world 

For instance the Desert, a place where life at. best is earned on under most 
adverse conditions, is of two types—tbe Ice Desert and the Sandy Desert Again, 
transition zones are recognised from these desert types to less rigorous regions 

These are the Tundras on the one hand, and the Steppes on the other 

Developing upon these we recognise definite plant formations tending to¬ 
wards a “climax” wherever conditions are stable enough to allow a “climax” to 
be reached 

However, whether a stable or an arrested climax is reached, the plant cover¬ 
ing over very wide areas is sufficiently uniform to give character to the region 

Therefore it seems possible that from ecological studies, by reference to the 
botanical icsults, upon the country, of all tbe combined factors mentioned above, 
a classification of those zones should be more truly made However, since more 
information concerning climax vegetation in the drier parts of New Sonth Wales 
is necessary, it is the intention of tbe writer, for the purposes of the present 
paper, at least, to adopt tbe classification of and regions used by Cannon and 
based upon average annual rainfall 

Certain Features of RamfaU Affecting And Regions in Amtraha 

In discussing rainfall one should not overlook the peculiar venations and 
disturbances which sometimes result m the “desert blossoming like a garden” after 
years of drought, or which, on tbe other hand, might despoil the semi-and lands 
of their neb grassy herbage, leaving burning red sand between the trees and 
shrubs 

There is no student of dry lands who is not familiar with the lavish response 
of the vegetation of these parts to good soaking rains One cannot help but be 
impressed also with tbe fact that the vegetation of and lands is influenced by 
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the time of the war in winch the greater part of the rain falls, and perhaps 
even more by its reliability 

From the economic point of view it would seem that the pastoral industry 
could be earned on successfully in regions of very low rainfall, provided the 
reliability of rainfall were good 

In this connection Griffith Taylor has calculated the percentage of deviation 
from the average rainfall over a period of twenty years Tins percentage is 
plotted (Taylor, 1918, p 21) by isopleths on n rainfall reliability map (Text- 

fig 4) 



Text-fig 4 —Rainfall reliability map of Australia with 10 inch isohyet marked 
(after Griffith Taylor) 


It is interesting to note that the 10 inch isohyet passes through the region of 
great reliability (15% to 20% deviation) m the south-west portion of the con¬ 
tinent? while in the Rivenna and m the Hamer District in New South Wales (the 
latter to be described in the present paper) the 10 inch isohyet passes through a 
Bone of less reliability—of 20% to 30% deviation from the average This fact 
is of great importance in connection with tlie extension of wheat-growing into 
and and semi-and lands, Taylor has given striking examples of the different 
types of rainfall m regions of the same average annual total For instance, at 
Roeburne in Western Australia on the 15 inch isohyet 13 inch fell in 1891, 
while 42 inches were recorded in 1900. Cobar, m New South Wales, also on the 
]5 inch isohyet, enjoys rainfall which falls almost uniformly throughout the 
year, whereas at Northern, m ^Western Australia, nearly all of the 15 ins falls 
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m the wlient-giowing period—thus* the latter is a farming legion while the Cobar 
District 1 * devoted to grazing (Taylor, 1020, p 332) 

Rainfall lehabihty is possibly a more important factor in the attainment of 
climax iurinations ot the vegetation, than the actual rainfall total itself 

in reference to the seasonal distribution of rainfall in Australia, Taylor re¬ 
cognises four rani regions — Summer Ram Region m the North, Winter Ram 
Region m the South, Uniform m the East and And m the centre and Middle 
West lie maps Australia to show these ram regioiih and plots in an East and 
West line separating the regions influenced by Summer and Winter ram con¬ 
trols Hy re fen mg to the map, it will be seen that the central arid portion of 
Australia is affected occasionally by both these controls, and it will bo shown 
latir that, according to whether the summer or winter ram controls are dominant 
in the veai, so will the nature of the ground flora be affected 

The Winter rains arc due to the westerly winds of Antarctic depressions, 
while the Rummer rams are “largely due to the tropical cyclones which hover over 
Northern Australia when the sun is overhead in the Tropics, le, in Summer” 
(Taylor, 1920, p 335) 

Another feature of rainfall, m relation to vegetation, is that emphasised by 
Dr Cannon in hm recent investigation on the flora of and South Australia, 
namely, that of effcotivity 

A certain amount ot recorded rainfall is known to be ineffective as fax as 
the more permanent plant covering is concerned, since certain falls arc sufficient 
only to reach the root-systems oi the smaller herbage and annuals Other falls 
again, often coming otter long periods of intensely dry weather or drought, lose 
a considerable amount of then* effectivity owing to the run-off from the hard- 
baked soil surface The importance of successive falls of rain, particularly if 
these be flight, is urged Camion defines an ecologically effective rainfall as 
consisting of 15 inch or more, occurring in a rainy period (1921, p 48) 

Bv coin paring non-effective rainfall for various stations of decreasing ram- 
tall in South Australia, Cannon shows that the curve of aridity falls more rapidly 
than that of the recorded rainfall 

Previous Investigations 

Despite the great interest attaching to this region, both hy reason of its 
vast extent (about 37% of the area of the continent) and of the great length of 
time during which it has been subjected to the forces of base-levelling and desic¬ 
cation, and Australia has attracted comparatively few botanical investigators 

What knowledge we have of its flora has been largely gleaned from the re¬ 
ports and collections of such Exploring expeditions as the Horn and Elder Ex¬ 
peditions, conducted trom South Australia, and from the collections of private 
individuals 

Only in 1918, when Dr Cannon was sent to Australia by the Carnegie In¬ 
stitution of Washington, was any attempt made to visit various stations in the 
desert and and zones, with a view to studying typical plants in relation to their 
habitats and to one another Although confined to thle and portions of South 
Australia, this investigation is of particular interest, since it is the first attempt, 
on a big scale, at undertaking a purely botanical research in the and belt ot 
Australia, and since the writer was able to bring to bear upon certain Australian 
problems his expenence of desert floras m other parts of the world 

However, since the observations of this writer were restricted to one season, 
and that a particularly dr\ one, it is apparent that a complete ecological invest!- 
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gataon was impossible, and that a certain percentage of the flora (chiefly annual) 
was not seen by him 

In the preparation of vegetation maps for Australia certain geographers, 
such as Schimper and, more recently, Diels and Griffith Taylor, have mapped de¬ 
finite vegetational regions m the arid and semi-arid belts of Australia such as 
“spimfex and sand/’ “mulga,” “maUee,” “bngalow,” “Savannah,” etc (Griffith 
Taylor, 1'918, pp 24, 26 and 27) 

It is interesting to note that, in Taylor’s (1918, p 27) vegetation uiap for 
Australia, based upon that of Diels, tar western New South Wales, for some 
distance east of, and extending within the 10 inch isobyet even to the Lake 
Eyre region m South Australia, is mapped entirely as Savannah It is apparent 
that more detailed observation is needed in these regions, and it is the intention 
of the present writer to refer further to these vegetation maps in a later part of 
this series 

Beyond references made by vanous geologists in their reports, the New 
South Wales portion of And Australia remains an untouched field tor ecological 
investigation 

Sir Douglas Mawson, in his report on the Geology of the Broken Hill Dis- 
tnct, makes reference to the vegetation and recognises distinct habitats such as 
the hills areas where “mulga ( Acaota aneura) scrub predominates,” associated 
with which are EremophUa maculata, Fusanus acwmnatua and others He also 
notes (1912, pp 230-231) the plains habitat with dominant salt bushes (species 
of Atnplex) and blue bush ( KocMa ) 

Mr E C Andrews in a more recent memoir on the geology of the Broken 
Hill Distnct (1922, pp 33-36), also refers to the vegetation in a general manner, 
and draws attention to the extensive development of the Chenopodiaceae amongst 
the ground flora and the Myoponneae amongst the shrubs Mr Andrews’ re¬ 
marks on the flora are accompanied by a senes of interesting photographs of 
various species 


Scope of the Prevent Invextigatton 

Marking the eastern limit of the and zone, this far western region of New 
South Wales should offer much that is of especial interest to the student of and 
floras 

It appeared to the wnter that an interesting senes of ecological studies could 
be made by visiting regions m each of the rainfall belts in Western New South 
Wales, correlating the vegetation, as far as possible, with rainfall and other 
climatic factors 

Although the Broken Hill or Earner Distnct is not the region of lowest 
rainfall in the State, it comes within the 10 inch isohyet, and thus occurs near 
the eastern boundary of what is regarded botamcally as and country It was 
thus considered by the wnter as a suitable starting point for an investigation of 
this kind 

Jfa addition to the following work npon the flora of the Bamer Distnct, the 
wnter has investigated the flora of the Grey Range and its neighbourhood (a re¬ 
gion of lower rainfall, ranging from 6 65-7 5 ms ) and in addition the Cobar 
Distnct, east of the River Darling—a region within the 15 inch isohyet 

As the results of these expeditions amply justify the plan of the wnter, it is 
intended to publish these as separate ports of a senes 

Apart from the purely scientific point of view, it is felt that in a country 
vuch as Australia, where a groat portion of the wealth depends upon the pastoral 
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industry and upon wheat-growing, any investigation which throws light upon con¬ 
ditions of life and growth in and and semi-and regions, should prove of great 
wteiest and value 

The possibility or otherwise of extending our pastoral lands into the heart 
of the desert on the one hand, and that of subduing semi-and lands for wheat- 
growing on the other, are questions continually before the Australian public 

Only when we have accurate data, accurate climatic records, complete and 
searching investigations into the conditions ot life and growth m these regions, 
shall we be Able to judge without prejudice of the possibilities for opening up 
and settling this vast, waste interior of Australia. 

In connection with the present work the writer wishes to express her in¬ 
debtedness to Professor T Griffith Taylor of the Department oi Geography, Uni¬ 
versity oi Sydney, who has kindly allowed hey to use certain of ins climatological 
maps, to Mr J H Maiden and his staff who have kindly given her access to the 
National Hefbanum and assisted in the identification ot many species, to Dr W 
MacGillmay, of Broken Hill, whose wide knowledge of the Banner District was 
always generously placed at her disposal, and to Mr and Mrs Moms of the 
Barrier Field Naturalists' Club, who have supplied much unpublished data, as 
well as matenal and general information 

The wnter also wishes to express her thanks to Sir Sidney Kidman, through 
whose hospitality she was accommodated and given transport on various sheep 
stations in the district, and to Mr and Mrs. Foulis, of Corona Station, whose 
many kindnesses facilitated the investigation 

The Barrier Range 

The Barnei Range is made up of low hills of ancient contorted and meta¬ 
morphosed rocks winch, with the exception of certain peaks, only reach a few 
hundred feet above the level of the surrounding plains These hills which trend 
N N E are regarded by geologists as being an extension of the Mount Lofty and 
Flinders Range systems of South Australia They are continued further into 
Queensland by the Grey Range near Milpannka and Tibbooburra 

Made up as they are of very ancient rocks, the Barnei Ranges have been 
subiected to denudation over a considerable period of time and give many evi¬ 
dences of peneplanation Occasional high pdaks, such as Mount Robe (950 feet 
above the level of the surrounding plains), Lewis Point, and Mount Eunowie, 
mark irregularities in an old peneplain surface estimated as being 1,400 feet above 
sea-level (Mawson, 1912, p 218) 

The rocks making up this metamorphosed complex, are found by geologists 
to belong to two distinct and unconfonuable series, which have been named the 
Willymna or Broken Hill Series, and the Torrowangee Senes In ha recent re¬ 
port on the Geology of the Broken Hill District, Andiews (3922, p 107) has 
placed the age oi the Willyama Series os Archaean and that of the Torrowangee 
us Pre-Cambrian 

The WiUvama Senes is made up for the most part of gneisses, schists, amphi¬ 
bolites, etc, amongst wlueh occur the famous Broken Hill sulphide ore deposits 
These rocks dip under the Torrowangee Senes of quartzites, tilhtes, limestones 
and claystones at Poolamaeca, 40 miles north of Broken Hill, while they outcrop 
again as an mlier 10 miles further north (Andrews, 1922, p 38), where they ex¬ 
tend post Mt Eunowie to Corona (Text-fig 5) 

A feature of interest in the Torrowangee Senes, and one which plays no 
small part in the establishment of vegetation, is the occurrence of euormons dykes 
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Text-fig. 6 .— Geological sketch-map of the Broken HU1 district, with plant associations 
indicated (based on map by Dongles Mbwson) 
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and irregular masses of white quartz, which break up and spread out over the 
plains and Hlopes as sheets of white siliceous rubble The weathering out of 
quartzite boulders from the tillites of the Torrowangee Senes is also responsible 
for the presence of rubble sheets on a larger scale As will be shown later these 
rubble sheets form a particularly adverse habitat for the establishment of seed¬ 
lings 

The plains by which the Barrier Range is surrounded extend on the eastern 
side for a distance of about 65 miles, falling gradually to the Darling River which 
is 600 feet below the level of Broken Hill On the west they extend from the 
bold scarp characterising the western side of the Range, to the Boolooomatta 
Hills in South Australia. To the south tlie plains stretch beyond the Darling 
River through south-western New South Wales, into Victoria and South Aus¬ 
tralia, while in the north their extent is limited by the Grey Range and the Desert 
Sandstone Formation outcropping near Milpannka and Tibbooburra. 

Andrews recognises three types of plain m the Barrier District—(1) The 
Mundi Mundi plain, a narrow alluvial plain bounded on the west by tbe Bool- 
coomntta Hills in South Australia, and extending m a northerly direction beyond 
Corona 

(2) The Darling River type which he describes as “a very broad valley of 
alluvium dotted here and there with low rocky ndges and hills” representmg ‘‘the 
gradual bunal of an old system of valleys and inter-valley ndges” (Andrews, 
1922, p 23 > 

(3) The third type is the Northern Plain, m which only shallow patches of 
true alluvium occur, the rest being rolling stony and sandy country, marked here 
and there by stony residuals standing high above the general level These northern 
plains aro characterised by the extensive development of sand ridges 10 to 30 
feet m height, running approximately east and west, roughly parallel, and separated 
by hard day-bottomed flats 


Physiographic Features 

The physiographic features of the Barrier Region are distinctly those of an 
and cycle, m which transportation and redistnbution of denuded material by 
wind are important factors 

The low, undulating hills of the Bamer Range form but a slight relief from 
the monotony of tbe surrounding plains Several creeks originate centnfugally 
in the hills, the chief of which are Stephen’s Creek which flows in a south-easterly 
direction for about 125 miles to tbe Darling River plain, and the Umberumberka 
Creek which nses to the west of Broken Hill and loses itself eventually m a 
swampy region on the Mundi Mundi plain 

The stream channels at the present time are little more than sandy courses 
lined by tall gum trees (Eucalyptus) and are known locally as “gum-creeks” 
The choking up of the channels with silt and sand and tbe cutting down of a 
narrower bed within tbe old stream channel indicate increasing aridity within 
recent times Water rarely flows in any of these creeks at the present time, tbe 
rainfall being now insufficient and the evaporation too great Local thunder¬ 
storms, however, often cause rapid flow of volumes of water, but only for a few 
hours. 

A further indication of aridity is to be found in the fact that the creeks 
generally lose themselves on the plains by spreading out into “lignum” swamps 
(Muehienbecfaa Cuntunghatnu) 
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Chmate 

Rainfall —As has been shown above, the area under investigation is one of 
relatively low relief, hence there are no marked deviations in the rainfall curves 
for this portion of the State The Barrier and Grey Ranges appear to have 
little influence on the nature of the rainfall, and this is also true of the Darling 
River basin, which is situated upon an old alluviated flood-plain The average 
annual rainfall lor the Barrier District ranges from about 8 to 10 inches Corona, 
about 60 miles north of Broken Hill, has an average annual rainfall of 885 inches, 
while the average for Broken Hill, taken over 20 years, is 10 02 inches 

A noteworthy feature of the rainfall of the Western Division in New South 
Wales is its uniformity 

The following graph, based upon that of Gnffith Taylor (1918, p 139) and 
the table of average monthly rainfall compiled from the records of the Weather 
Bureau, Sydney*, give some indication of the character of the rainfall and its 
uniformity in those parts (Text-fig 0) 



According to Taylor, such uniformity is due to the overlapping of summer 
and winter rain controls In summer, with the southern movement of the sun 
accompanied by the chief wind systems, tropical and monsoon&l rains affect the 
north of Australia, and even extend as far south as 32° Lat In the winter 
(June), on the other hand, the effect of the Roanng Forties and Cyclones is felt 
as far north as Brisbane (Jose, Taylor and Woolnough, 1911, p. 203) 


*Tbe weather records used in this paper were kmdly supplied by Mr Mates, 
Bureau o! Meteorology, New South Wales 
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In the overlapping region lain results from both these sources, and a degree 
of uniformity follows 
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Tt will be seen from the graph (Text-fig. 0) that Cobar and Mii pyiT»k fl on 
not influenced by winter control, whereas Broken Hill m the Barrier Bangs 
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shows a decided winter maximum On Taylor’s map of the rain control regions 
m Australia, the Barrier District occupies a position slightly to the south of the 
boundary between the summer and winter ram zones* 

With regard to rainfall reliability, the Barrier District comes withm the 
legion of medium reliability, the deviation being between 20% and 30% (Text- 
flg 4) 

Although this deviation seems small in comparison with that of the desert 
region around Charlotte Waters, where the deviation is over 50%, the Barrier 
Region is nevertheless affected to a large extent by the periodic droughts—so con¬ 
sistent a feature of dry regions—and often may endure periods of more than a 
year when no effective ram falls 

There is no doubt that these periodic rainless times exercise a controlling 
influence m giving the more permanent flora its distinctly xerophytic stamp 

Temperature, Uumukty and Evaporation —The Barrier Distnct resembles 
most and regions in that its winters are cold and frosty and its summers voiv hot 
The mean annual temperatuie toi Broken Hill is about 04 5°, but during the 
flummei there are often continuous periods of high temperature exceeding 100° 
The mean maximum temperatures ior January and Febiu&ry just exieed 92°, 
while extreme maxima for these months of 114 9° and 115 9° were recorded in 
1896. 

Since the relative humidity is low (the wet bulb average not exceeding 62°) 
e\aporation is necessarily high and m Broken Hill reaches an average of 85 2 
inches The direct result of this high evaporation is the absence of actively 
running streams, except after heavy rainfall 

Wtnds —In arid regions, winds influence vegetation greatly in distribution, 
establishment and desiccation 

The Broken Hill District m subjected periodically to violent windstorms, 
dunng which great quantities ot dust and sand ore transported These dust 
storms usually occur m a dry season, when the ground is bare of its covering of 
undershrubs and herbs 

Apart from these periodic visitations, there are the regularly occurring cir¬ 
cular whirlwinds known as “willy-willys” continually moving sand and debns 
The building up of dunes and sand-ndges is taking place extensively in the 
Barrier region, on the Northern plains, and at certain places on the Darling 
River plain, at Menindie in perticulai 

Wind-swept waste areas are commonly seen on pastoral holdings in the 
neighbourhood of Broken Hill* where over-stocking and over-grazing took place in 
past years 

These areas are particularly common on clayey regions where the wind has 
removed the surface soil, and the new clayey surface has been polished and 
hardened by the impact of wind-driven particles These hardened bare areas 
resemble the clay-pans to be described later, and are particularly adverse habitats 
for the re-generation of vegetation, being unfavourable to the establishment of 
seedlings 

Further evidence of the activity of wind in the Bamer Distnct if* to be 
found m the spreading out of great sheets of siliceous and ironstone rubble over 
the slopes and plains 

Quartz and ironstone fragments found in these rubble sheets are the result 
of fragmental weathering of the large quartz and ironstone masses so prevalent 
in the range. The subsequent frosting of the quartz and intense polishing and 
rounding off of the ironstone, result from the impact of sand particles trans¬ 
ported by the wind. 
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Vegetation 

As lifts been indicated above, the vegetation of the Barrier District is of a 
distinctly xuophytic stamp 

The leaves are sclerophyllous and often hard and leathery in texture* 
Spmc&ienee on a small scale is a common feature m the shrubs, as is also the 
development of prickles and other thickenings* characteristic oi floras subjected 
to great drying 

The development oi clothing hairs is a noteworthy feature of numerous 
specie^ oi undcr-shrubs, such as the Amaranthaoeae, certain Chenopodiaceae, 
(Jompositae, etc 

Glandular hails which secrete resin in abundance* also occur frequently, and 
in such families as the Myoponneac and Sapmdaceae arc responsible lor the 
lacquering of the leaves Succulence is a feature which is developed very 
sparingly amongst the laiger shrubs, but is commonly met with amongst such 
under-bhrubs as the Chenopodiaceae, Zygophjllaceoe, etc 

In leal-form there is a preponderance of the long narrow type such as m 
species of Eremophila, Heterodendron, Prttosporum ami the phyllodia of several 
Acacias, these are either vertical or pendant, and assume the position, parallel to 
the incident rays of light, commonly found amongst xcrophytic floias 

Reduction of leaves and phyllodia is indicated in certain species, while 
»phyll\ occurs in such plants as Sarcostemma australe, Exocarpus aphyUa, Tem¬ 
pleton* a and others 

Leaf-lall is not found m tlic true sense oi the term, though certain species 
of Acacm and Cassia lose their phyllodia and pinnae in very dry weather, re¬ 
cuperation taking place after rams 

In growth forms, the flora of the Barrier resembles that of other and re* 
gious in that the Umbrella type of small tree or shrub is developed extensively 
This is due to the peculiarly compact manner of branching,—the laterals over¬ 
taking the main trunk and remaining dose set, causing the typical canopy or 
umbrella form 

Amongst the annual ground flora the prostrate position is favoured and 
numerous Bpecies chiefly of Compositae adopt closely set mat forms. 

Ephemerals are well represented amongst the ground flora and in a bad 
season many annuals never reach more than dwarf form 

In general configuration the flora of this region shows a preponderance of 
shrubs of varying sizes, amongst which species of Acacia, Coma, Eremophila , 
Vodonaea, etc, are dominant Small trees are, for the mam part, but little 
higher than tall shrubs, species of Ptttosporum, Hakea, Fusanus (Quandong) 
and Myopvrum (Sandalwood) being classified with these 

Tall trees are relatively few, the most important being the River Red Gum 
(Eucalyptus rostrate) f the Mallees ( E . oleosa, etc.)., the Beefwood (Grevillea 
8tnata)f the Oak ( Casuanna leptdophlota) and the Pine (Calkins robusta) 

The undergrowth is made up of small woody shrubs (Malvaceae, Solanaoeae, 
Amaranthaceae, Chenopodiaceae) and under-shrubs (Chenopodiaceae, Zygophyl- 
laoeae, etc) 

Partly owing to the compact and non-spreading nature of the branching, 
and partly perhaps to the position assumed by the leaves, there is little or no 
shade cast by the shrubs and small trees in tbs district However, as a result 
of the autumn and winter rams, there ib a prodigal response of the ground flora* 
amongst which numerous families are represented. 

For the most part, Grasses are but sparingly developed in comparison with 
regions of greater rainfall and, when present, they generally adopt the tussock 
form 
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Th$ Habitats, 

In the immediate neighbourhood of Broken Hfl l and for a radius of about 
twenty miles from the town tho vegetation cannot be regarded as being at all 
representative In the early history of tho development of the minin g township 
of Broken Hill, trees were ruthlessly cut down and used for all manner of pur¬ 
poses—mine timbering, homes for the miners, firewood, etc With this wholesale 
destruction ol tree and tall shrub vegetation, general deienor&tion ot the fiora 
natural! y followed 

Wilh the coming of man's domestic animals, partieul irly the goat, the work 
of destruction continued, on at count ot the repeated browsing down of the 
seedlings of woody plants 

At the present day the neighbourhood ot Broken Hill presents a barren and 
desolate appearance, only a few trees and shrubs remaining on the higher slopes 
of the hills, the lower slopes and fiat ground showing rocky and Bandy patches 
with a sparse vegetation 

Unnatural as these surroundings aie, they are nevertheless interesting, sinco 
it is here that we cun look tor signs of regeneration and succession, it is here 
also that the recolomsation of waste lands may be studied, and the effect of an 
alien invasion noted 

It is only when we pass beyond the limits of habitation, and beyond the 
town common, that tho hills and plains give truer evidence of plant development 
and relationships 

The fact that the district under ^Animation is one of fairly low relief, 
accounts for the absence of sharply defined Babitats such as are found in other 
parts of the world where and regions extend to higher altitudes 

If one makes allowance for a certain amount of overlapping on their boun¬ 
daries, one may recognise such habitats as iocky hills and slopes, creek beds and 
minor drainage channels, plains, and sandhills The first bears a definite scrub 
flora of tall shrubs and small trees in which species of Acacia are dominant 
There are also lower strata of smaller perennial shrubs and a ground fiora of 
annuals, in which the Compositae are abundant Where the slopes abut upon, 
or gradually pass into the plains on either side of the range, there is a mingling 
of this ground flora with the Chenopodiaceae characteristic of the plain 

The beds of creeks and drainage channels offer favourable conditions of 
establishment and, owing to the better water relations, large trees are found 
lining the watercourses, the chief being species of Eucalyptus (Gum) and Acacia 
These better water relations apparently extend to the flats and slopes adjoining 
the creeks, where shrubs are found to attain a fuller growth 

The plains habitat comprises areas of sandy soil, in which the sand some¬ 
times reaches a great depth, and in other places overlies a clayey sub-stratum. 
The chief plants populating the plains are perennial Chenopodiaceae, of which 
species of Atnplex and Kochra are dominant 

There are certain distinct regions within the plains which may be regarded 
as minor habitats. These are the day-pans and the flooded fiats surrounding the 
larger of these. The clay-pans are bare, slightly depressed areas, roughly circular 
in outline, with hard clayey floors 

In size they range from embryonic pans to extensive areas which form de¬ 
finite inland lakes after good *ams Interesting examples of large day-pan lakes 
in the Barrier District are Lake Bancanya and Lake Cobham (Text-fig. 2) 

The day-pans represent definite depressions in sandy country where water 
accumulates after rains By evaporation, the salts contained in solution are do- 
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posited an the 8mf^c layers of the pans Upon drying, the clayey floor of the 
pan becomes sun-baked and, after a dry season, extensive sun-ciacks occur The 
< lay-pans are advert? habitats, chiefly on account of the hardness of the floor and 
the consequent difficulty of establishment of seedlings 

Generally speaking wall pans are bare but for a few Ohenopodiaceae sueh 
ris species of Babbayia and Bassia which are early colonisers of bare areas in 
1liese parts A cane grass ( Glycena raimgera FvM) often completely reclaims 
day-pans m the noilhein part of the area 

Large clav-pan lakes are generally bordeied by flooded flats in which the 
dominant plant is the Black Box —Eucalyptus bicolor 

The^e flooded flats or “Box-Flats,” as they are locally called* apparently de¬ 
pend upon periodic inundation for their existence It is in such flooded regions 
that the “Naidoo” {Marstha spp ) forms close carpot-like communities 

The SandhiUs Habitat —As m most regions where moving sand is a feature 
of the landscape, h 11 stages may be observed from binall transitory hummocks 
through embiyomc and mobile dunes, to the more or less fixed sand-ridge, with 
its more stable vegetation 

Since sand-mlge vegetation will be dealt, with more fully ui the second part 
of this sencK, the present paper refers only to the vegetation ot the small mobile 
dunes often found in the neighbourhood of Broken III)] 

Apparently the water relations are fairly good on these dunes since there ia 
abundant covering vegetation—chiefly annual, alter good rams Salsola Kalt is 
an early coloniser Prostrate mat-gfowths are very common and act as good 
sand binders There is very little tree vegetation developed on these smaller 
dunes—species of Casuarma and Calhtns appearing sparingly 

The Vegetation of the Rocky Hills and Slopes 
As has been shown, the Tocky hills of the Barrier Region are made up, for 
the most part, of a complex of exceedingly old rocks of Archaean and Pre- 
Carubnan Age 

The former of these, gneisses, schists, etc, yield upon denudation a coarse 
ftnndv soil, which soon becomes of the red colour characteristic of and regions. 
The latter, the Torrowangee Senes, are characterised by extensive deposits of 
slates and limestones, and it will be shown that these outcrops show some 
differences m plant covenng 

Owing to the absence of any appreciable altitude, there is not observed any 
marked difference between undulating Bummit and slope habitats 

Where the rockv hills we intersected by creeks and minor drainage channels, 
slight differences in vegetation are noted, but only in the introduction of certain 
new species regarded as local mvadeis Where the slopes merge into the plains, 
however, large sheets of rubble are spread out and differences are more marked. 
These will be dealt with later in reference to rubble slopes 

Mulga Scrub —The vegetation of the rocky hills and slopes is comparatively 
luxuriant It is distinctly a sclorophylloufi Bcrub oi bush, in which the genus 
Acacia is dominant This scrub is known locally as Mulga Bcrub, so called since 
the most characteristic species over laige areas is the mulga, Acacia aneura 
FvM* 


•The term mulga is sometimes used for other species of Acacia, as A It nop hyUa 
the "sandhill mulga" (Cannon 1921, P 60) Acacia ayeura Is the species most 
widely known as Mulga in Australia and m this, as in other instances, indiscriminate 
use of popular names only leads to confusion 
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A toll, fairly compact shrub, or at best a small tree, the mulga, m this dis¬ 
trict, readies a height of from 10-15 feet (PI xv, figs 1, 3) 

The umbrella-form of growth adopted by so many perennials of arid regions 
is markedly developed in Acacta aneura and is a feature by which it is known 
throughout Australia. Forms are recognised also exhibiting differences m width 
and texture of the phyllodia 

In certain parts of tlie district other Acacias assume the role of co-dominant 
with, or sub-dominant to Acacta aneura, the most important of which is Acacta 
tetragonophylla F v M a large, compact, prickly shrub with minute phyllodia ar¬ 
ranged in groups of two and three From the impenetrable thickets sometimes 
formed by this specie*, as well as from its pnckly phyllodia, it has come to be 
known as the “Dead-finish" (PI xv, fig 2) 

Other Acacias arc A cana JHM, A Onwaldt FvM, A Carnet J II M , 
A mentis FvM, A Burktttn F v M , A Laden J II M , etc 

Second only to the Acacias m importance here are the Myoporineaie, re¬ 
presented by many species of Eremophila and more sparsely by Myoporutn and 
Phohdia The Myopnuneae are an oremian family par excellence and, though 
mostly shrubs in form, exhibit great variety in leaf type and protective device 
The beautifully maiked and coloured bell-shaped flowers of the Eremophilas are 
very striking in ft bush where grey-green is the prevailing tone 

Together with the species of Dodonaea (Sapmdaceae) found in the mulga 
sorub, some of the Eremophilas afford interesting examples of the phenomenon 
of leaf-lacquering due to the secretion of resin by glandular hairs Other species 
of Erenu ihtla exhibit, in varying degree, the development of clothing hairs It 
is the intention of the writer to refer, m a later paper, to the possible correlation 
of this development of clothing hairs and glandular hairs with the internal leaf 
structure 

Although the greater number of plants m tins habitat are tall shrubs of 
uniform size there are, nevertheless, certain trees entering into the association 
The most important of these are Fu&anus acwmnatu# RBr (the Quandong), 
Casuartna leptdophlota FvM (the “Belah" or "Oak"), QrevtUea striata RBr 
(the "Beefwood") and Eucalyptus oleosa FvM (the mallee) 

These trees are scattered as a rule, the Quandong and Beefwood being found 
freely mingled with the shrub vegetation 

The “Belah" or “Oak” appears to seek better light relations, however, evi¬ 
dence of which is found in the occurrence of TOiall “oak” communities on the 
higher ndges such as that near Thackarmga 

The mallee is not common m the Barrier Range, being represented by a few 
isolated “pockets” On such high elevations as Mt. Robe, the mallee assumes 
more control and covers large areas on the hillsides. Other localities for 
Eucalyptus oleosa are the hillsides at Tbackannga and Apollyon Valley, where 
the mallee spreads from the floor of the valley to the summit of the hills 

Other interesting trees of this association are Myoporutn platycarpum R Br 
(the Sandalwood), Ptttosporum phyUyraeotdes DC, Santalum lanceolatum RBr., 
Eacocarpus aphyUa R.Br, and Hakea leucoptera RBr (the needlewood) 

The undergrowth in this habitat is for the most part made up of low shrubs 
and undertshrubs, and a ground flora of numerous types of annual plants 

Most important of the low shrubs are species of Cassia, such as Cassia Sturtii 
R.Br, Cassia eremophda A Chum and Cossux arteirusioides Gaud Others are 
Prostanthera striattflora J.vM, S enema anethtfokus A Cunn, 8%da virgata 
Hook., and Solanum Sturtumum FvM. 
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The under-shrubs chiefly occur on tbe lower slopes, or where degeneration 
has taken place owing to clearing, burning or other causes. They are mostly 
species belonging to the Chenopodiaceae more commonly met with on the plains 
habitat, sucii as species of Atnptex, Kochta, Enchylaena Other Chenopodiaceae 
enter extensively into the ground flora, but more particularly on the lower slopes 
where these merge into the plains Various species of Basaia are common in 
such places 

Certain grasses enter into the composition of the ground flora, species of 
AnUida and Sti)>a being noteworthy, other important grasses are species of 
Danthoma, Pappophorum , Neurachne, etc Since the tussock form is adopted in 
this region the grasses very rarely colonise large areas to the exclusion of other 
species 

The bunch grass or “spimfex, 1 Tnocka irritant RBr, which occurs over 
such wide areas in the sandy desert of Central Australia, is not common in the 
Barrier Range It has colonised a bare region beyond Stephen's Creek fairly 
extensively (Plate xxi ) but, apart from this locality, is only found in a few 
patches on the range where sand has accumulated 

Parasites in the mulga scrub association belong to two families—the Lotan- 
thaceae and the Santalaceae, the latter being root parasites Of the Loran- 
thoteae, Loranihm Qumdcmg Lmdl, L exocar pi Behr, and L imraculoms Mity 
are the most common species in the Barrier District and occur freely on many 
species throughout the scrub The Acacias are most heavily affected and one 
commonly finds groups of trees killed by the parasite Species of Acacia which 
have been weakened by the attack of Loranthus are commonly wfcCted with the 
fungus Uromycladium Teppenanum , by which the work of destruction is com¬ 
pleted (PI xvm, fig 10) 

The Santalaceae are small evergreen trees of the scrub and are represented 
by Exocarpus aphylla RBr, Sant alum lanceolatum RBr and Fusanus acumin- 
atw R Br (the Quandong) 

On the slates and limestones of the Torrowangee Senes, which outcrop m 
the hills north of Broken Hill, near Eunowie and Torrowangee, and are found 
on the Poolamacca and Corona runs, a less luxunont vegetation occurs (Plate 
xv, fig 3) This may be due to the less favourable water relations, or to the 
physical and chemical properties of the soil, or perhaps to the fact that the slate 
outcrops merge into the plains by low undulations, such as near Old Corona, and 
are extensively grazed over In view of the occurrence of grassland upon slate 
outcrops, such as m the Mt Lofty Ranges near Adelaide (Osborn, 1014, p 114) 
one might regard the almost pure groupings of Stopa found upon slatey downs 
north of Broken Hill as attempts to form grassland within typical steppe country. 

In the neighbourhood of Eunowie and northwards through Corona, the 
Archaean gneisses and schists dip unconformably beneath the slates, limestones 
and claystones of the Fre-Cambnan System 

In these parts interesting junctions may be seen of the two rook types, bear¬ 
ing fairly distinct floras This is particularly marked near Corona homestead, 
where there is a junction between an extensive limestone outcrop and a hill of 
gneisses and schists. On the latter, the mulga scrub association is found, though 
the number of individuals is considerably less than in typical scrub association. 
This is no doubt due to grazing and the browsing down of seedlings of woody 
perennials by both sheep and rabbitB 

The limestone flora on the other hand is characterised by the development 
of a belt of a rare msllee Eucalyptus' GUIn JHM (PI xvu, fig 7) The pre- 
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vious records of the occurrence of this mallee in Australia have been tor the 
Flinders Range m South Australia, Burracoppm in Western Australia and for 
Eunowie and Mundi Mundi in the Broken Hill District It apparently occurs 
chiefly on limestone outcrops 

W Gill says of it “It covers scores of acres on the poor hill and rise sides 
on travertine and chert country and looks like a great blue or silver blanket 
over the country 

Eucalyptus oleosa is the only other mallee anywhere within hundreds of 
milea” (Maiden, 1912, p 177) 

In the Barrier Range, E QtUei is restricted to small “pockets” as is true) 
of the other species of mallee m these parts 

In association with E GxUei ore occasional migrants from the mulga scrub 
association ol neighbouring rises, but for the most part there is no dense under¬ 
growth of smaller shrubs such as occurs m this latter association There is a 
ground flora of numerous species of KocMa and Bassta such as K se<kfolujk 
F v M, K pyramidata Benth, K brevtfolta R Br, K vtllosa Landl , Bassta dia~ 
cantha F v M, Bassta lantcuspis F v M , B paradoxa F v M and others 

Restricted to regions at the immediate base of E GiUfi, and growing in its 
shade aro clumps of ZygophyUum fruticulosutn D 0 which make bnght green 
patches against the dull green of the Kochia. 

Botanical Features of Interest tn the Mulga Scrub Association —Despite its 
density, one of the most noteworthy features of the mulga scrub is the com¬ 
parative absence of shade This may be accounted for in the fact that there are 
but few plants with wide spreading branches, the upwardly directed lateral 
branches helping to ensure the compact nature of the growth form so prevalent 
The nature of the leaves or phyllodia, their reduced' lorm and their vertical lie in re¬ 
lation to light are also responsible for this absence of shade Drought resistant, 
xerophytie forms make up the greater part of the ground flora on this account. 

Another important feature and one observed by the writer throughout both 
and and semi-and regions, is the localised grouping of numerous plants of one 
species into a community. 

It appears that any one species oi the mulga scrub association may be thus 
localised and often occupy a considerable space of country This feature has 
been observed by Dr. Cannon for the hillsides habitat in the Copley Distnct of 
South Australia (Cannon, 1921, p 74). The present writer is inclined to believe 
that this is by no meanB a local condition, but to be found universally in regions 
of low rainfall, nor is it a condition restricted to perennials, but occurs freely 
amongst annuals. 

Cannon (1921, p 74) accounts for this grouping, in tho uniformity of en¬ 
vironmental conditions over large areas He observed such “mono-specific” 
communities of Eretnophtla Freehngtt FvM^ PhoUcha scoparxa RBr, ZygophyU 
hum or anatom F.v M, Cassia Sturtn R Br , and Kochta aedkfolxa FvM To this 
the wnter may add numerous examples met with frequently in widely separated 
localities, the moat common being perhaps such additional species of Cassia as 
Cassia eretnophtla A Gunn and C artemstotdes Gaud, ffeterodendron oleae- 
fohutn Desf, Acacia Burkittn FvM, A cana J H M , and various Chenopo- 
diaeeae Since all the species met with thus may occur mingled freely m mixed 
communities, and in the general scrub association, the wnter is of the opmion 
that there is a further factor than that of environmental uniformity causing this 
condition 

Erratic rainfall, long penods of drought followed by or interrupted by 
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bov ore local thunderstorms, soaking rains which influence certain areas of country 
while leaving others quite dry, might possibly account for the extensive regions 
often colonised by one species. In a country where seed jr known to lie dormant 
over many years, and where certain species may reappear m profusion after & 
long interval, it is reasonable to suppose that rainfall and other factors have 
been at length suitable for extensive germination of seed of that particular 
species 

The same reason may be held to account for the occurrence of Cannon’s 
“monospecific communities,” and one may believe that in some past year, condi¬ 
tions have been suitable for a profuse germination of seed of the particular 
species forming such a community 

According to the rate of germination of a species m comparison with that 
of other species, and the percentage of survival of the seedlings, the ultimate 
configuration of the flora for the particular region m which these species occur, 
is predestined 

A rate of germination and establishment about equal to that of other species 
reached by the rams, and a mixed community of the most general type may be 
the result 

A rate of germination in excess of that of other species together with a 
greater survival percentage and one may reasonably expect a “monospecific” 
community 

Once a monospecific community of this kind is well established there would 
be difficulties m the way of mixing the community by invasion, or by later ger¬ 
mination of seeds of other species 

Vegetative propagation from horizontal roots, both in the case of perennials 
and annuals, may account, m part, for the extent of the areas occupied by 
“monospecific” communities 

Isolated Speeves and Small Groupings —In addition to the monospecific com¬ 
munities an interesting feature of this association is the occurrence m it of iso¬ 
lated indmduals of certain species, or of small groups up to about a dozen in¬ 
dividuals Cannon says of similar groups observed by him in South Australia 
(1921, p 76) “Whether such small communities or isolated individuals represent 
recent introductions, or survivals from populous mixed communities, are matters 
of interest but this study throws no light on the problem ” 

The occurrence of small groups of individuals, at varying intervals, is no 
doubt due to the method of vegetative propagation so common amongst perennials 
of and regions, by forming new shoots from horizontal roots, a short distance 
beneath the surface 

Vanous species of Acacia, eg , A Loden JHM, Hakea leucoptera RBr, 
Heterodendron oleaefohum Desf afford instances of this 

But the occurrence of certain small, quite isolated groups, or of solitary in¬ 
dividuals, which apparently play no part in the general configuration of the 
flora at the present time, needs some further explanation 

The occasional occurrence of such species of Eucali/ptus as E odorata Behr* 
and Solilecht and E transcontinentalis JHM (mallees), as at Stephen’s Creek 
in association with E rostrata F v M, and ogam of E odorata and E intertcxta R. 
T Baker at Apollyon Valley, as well as the “pockets” of Eucalyptus oleosa in 
this latter locabty, at Thackannga, and Mt. Robe, might be associated with a 
time when denudation had not reached its present Btage, when rainfall wae 
greater and the vegetation more luxuriant These regions may be regarded as 
inhere of a more luxuriant vegetation which have persisted during the pauperisa¬ 
tion of the flora with increasing aridity 
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Tiie species Petalostyks labtcheotdea K 13i (Caesalpweae), ocuu ung on the 
lowei slopes of Mt Kobe* and Ertostemon hneans A. Cunn, on the higher levels 
of Mt Robe and Moorkai Hill, about 5 miles north ol Stephen’s Creek Reservoir, 
occur sparingly in the district, and may be regarded also as possible survivors 
from less and times Another interesting species occurring m scattered groups 
and isolated individuals throughout the district is Calktrui robusta RBr This 
species attains its largest size m the Barrier District, in creek beds, in associa¬ 
tion with Eucalyptus rostrata, as at Pine Creek, 18 miles south of Broken Hill 
It is fairly plentiful on rocky hillsides, also in a few localities north of Mt 
Robe, and at Mootwingee Since the pme has been cut extensively in the past 
for timber, it is rarely found oovenng large areas to-day 

The occurrence of an isolated individual such as Fhndersia maculosa F v M 
{the “Leopard-wood”) (PI xviu, fig 11), a solitary plant which has been seen 
in the Barrier Range m a valley between Purnamoota and The Paps, may be 
regarded as ft chance invasion from the east, where Fhndersia maculosa reaches 
a fine development in regions of greater rainfall As tar as the writer is aware, 
this species has not been recorded further west than the locality mentioned above, 
it occurs freely in a belt of country about 50 miles east of the Range, however, 
having been recorded from snob stations as Kars, Langawirra and Yancanma 

East of the River Darling, with greater rainfall, Fhndersia maculosa becomes 
a more abundant component of the scrub It appear! to the writer that many 
solitary individuals such as this must have been earned over their climatic 
boundaries and may be regarded as peripheral migrants from their more typical 
habitatB 

The following list contains the chief species of the Mulga scrub association 
of the rocky lulls and slopes habitat f 


TREKS 


Calhtns robusta R Br 
Casuanna leptdophloia F v M 
Gremlin a striata R Br 
Hakea leucoptera R Br 
Santalum lanceolatum RBr 
Fccftanu# acuminatus R Br 
Exocarpus aphylla R Br 
Pittosporum phyllyraeotdes D C 
Acacia Oswald* FvM 
A, Lodert J H M 


A Burkittn F \ M 
A aneura FvM. 

Fltndema maculosa F v M 
ffeterodendron oleaefolium Desf 
Eucalyptus oleosa FvM (mallee) 

E traiwuvmfwjtfntalw JHM (mallee) 
E odorata Behr and Schledit (malice) 
E QxUe tJ.HM (mallee) 

E tntertexta R T Baker 
Myoporum platycarfmm RBr 
Eremophtla longifoha FvM" 


A cacta aneura FvM 
A tetragonophylla F v.M 
A Game* JnM. 

A cana J H M. 

A sentts FvM 
A ngens A Cunn 
A Burhttn FvM 
Cassta eremophtla A Cunn 
f\ artemmmde a Gaud 
Tetnpleionta egena Sweet 


TALL SHRUBS 

T aculeata Benth 
Dodonaea vtscosa Jacq 
J) viftcosa var spathuMa Benth 
1) attenuata A Cunn 
Heterodendron oleaefohum Deef 
Jasmmum Imeare R Br 
Eremophtla longtfolta FvM 
E oppose*folia RBr 
E altemtfoba R Br 


♦Mr A Moms has also collected this species at iMootwmgee, towards White 
Cliffs, growing beneath Eucalyptus rostrata in a creek bed 

fSince a census of plants of the Barrier District is being prepared by Mr A 
Moms, of Broken Hill, it is the intention of the present writer to list onl> the 
most typical species 
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SMALLER SHRUBS 


Atnplex vesicarium Hew 
Kochta pyramidata Benth 
Kochta sedtfolta FvM 
Kochta villosa Lindl 
Kochia apprewa 
Kochta tnptera Bonth 
K tnptera var enoclada. 
Enchylaena tomentosa R Br 
Ptilotus nobihtt FvM 
P ohovatus FvM 
Acacia contmua Benth 
Cassia Sturtn R Br 
Petalostyhs labicheoid&s RBr 
Dodonaea lobulata FvM 
Sida xnrgata Hook 
Lavatera j plebeta Sims 
Ptmelea simplex FvM 


P petrophtla FvM 
Sarcostemma australe R Br 
Marsdenta Leichhardttana F v.M. 
Solatium Sturtianum Fv.M 
S mgrum L 
8 esunale Lindl 
iS'. elhpticum R Br 
S feroetsstmum Lindl 
Prostanthera stnatifloru FvM 
Eremophila latifolia FvM 
E Duttom FvM 
E maculata FyM 
E Sturtn R Br 
Phohcka scoparta R Br. 

Isotoma petraea FvM 
Scaevola spinescens RBr 
Seneoto anethifohus A Gunn. 


GROUND FLORA 


Chetlanthes tenwfoha (Bunn ) Sw 
Sttpa acabra Lindl 
S tnehophylla Benth 
Anattda arenana Gaud. 

A ealycina RBr 
Pappophorum mgncans R.Br 
Neuraehne Mitokkhana Nees 
Theme da Forskahi Hack 
Trtodia trntans RBr 
Danthowa pemciUata FvM 
Bobsio <kacantha FvM 


B bwuspts FvM 
P paradoxa FvM 
Basina sclerolaenotdea FvM 
(limestones) 

B dtvancata FvM 
Zyqophyllutn fruUctUosum D C 
Z ammophtlum FvM 
Z aptcukUum FvM 
Z i odocarpum FvM 
Stda corrugata Lindl 
Abuttlon spp 


B lamcuspts FvM 

In addition to this are numerous annuals, chiefly of the Chenopodiaceae, 
Gmciferae, Compoeitae and Legurainosae, which are more typical of the plains 
habitat and will be hsted for that association. 


Vegetation of the Bubble Slopes and Plan i*. 

Where the rocky hills habitat merges into the plains by more or less gradual 
slopes, the ground surface is covered with a certain amount of talus A note¬ 
worthy feature of these talus slopes is the occurrence, already referred to above, 
of areas of fragmental quartz and ironstone 

These sheets of quartz and ironstone are continually being broken into 
smaller fragments and, as a result, areas covered by the white or black rubble 
often extend far out into the plains Regions such as this are to be found near 
The Paps and Eunowie, and are largely developed on Poolamaeca, Corona and 
Nundoora runs These may be called, for convenience, the rubble plains, in 
distinction to the sandy plains to be described later 

The rubble plains are of necessity limited in extent, since they are in process 
of formation, and are restricted to those regions where large masses of quartz 
and ironstone are formed 

The fragments arc of varying size and angular, the quartz on the one band 
being frosted white by the action of wmd and sand-blast, the ironstone being 
reddish black and highly polished by the same agency 

A habitat Buch as this offers considerable difficulty of establishment for seed- 
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lings The intense glare from the glistening white quarts, and from the highly 
polished ironstone, must increase the temperature in which the seedlings estab¬ 
lish themselves As on indication oi the extreme whuspitality of such an en¬ 
vironment, there is a very pool flora developed Indeed tor miles *one might 
pass over undulating slopes and plains, colonised by but one species This is 
Kochta brachyptera F v M *, a small, piostrate plant, which pushes its way be¬ 
tween the stony fragments Its elongated, prostrate stems are ml m colour, and 
bear small sage-green leaves, densely clothed in silky hairs The reddish colour 
of the stem veiled by the silky clothing hunts, possibly accounts for tin memo 
tints given to the slopes colonised by this plant A notable instantc oi this 
occurs a little beyond Old Corona The intense haintitss of the stem and leaves 
is posbibly a necessary protection against intense insolation 

Wlieie wind has deposited layers oi sand over these rubble slopes, seedlings 
of various annuals are not slow m making then appearance These are ibieflv 
annun) saltlmshes such as Atnplex holocarpum F,v M, A hah mo ide s Lindl, A 
angidatum Benth, A campanulatum Benth, lionsia dmtncala 1 \ M B para- 
dojea FvM , etc , such Composites as species of IJeUptcrum , Hchchry^unij C*a*t- 
peiha , Caioiits and others which aic more typicnlh ot the sandy plains habitat 
Should tlie seasons mnain good, the<( sandy mens aie math moditutelv 
stable by the establishment of certain peirrmials such as Atnplcji lesicanum IJcw , 
Kochta pyramteiata Benth , KocJtAa tnptcra Benth , and others, and appetu «i* 
small patches of vegetation scattered tlnougli the sheet ol rubble 

With the coming of a dry season, however, tin adverseness of this habitat 
asserts itself, the uivudeis die out, and the rubble plain become* ome again i 
wind swept wqste 

The Plant# 

Extending beyond the nibble plains ioi many nulos ami (oiuphteh “in 
rounding the Range aie the plains piopu These have been slmwn (pp 2211-30) 
to extend m a northerly directum as iai as the Grey Range miu tIn (^uconslcud 
bordo, east towards the Ruei Dm ling, and west mm or* tin bnidn into South 
Austiakn The plains have a surface covtung ,d ml, windy soil, J old by geolo¬ 
gists to he the results oi denudation of the gieat Deseit Sandstone am^ts which 
at one time covered considerably gieatei metis than at the present day These 
sands in places reach a great depth, but in other loculi tic me underlain bj a 
clayev subsoil at no great distance from the surface hi the immediate neigh¬ 
bourhood of the Bauier, the plains areas represent depress ons between the spms 
of the range, and on this account arc not so sandy as the wide expanse of plains 
surrounding the range From its most characteristic species m the Western 
District, Atnplw vesurnrmm, this habitat derives its name of “saltbush plain ” 

A in piex vmcanum is a low sil Very-grey peionmal shrub doited fairlj mu 
formly over the plains (Plate xx ) It is apparently able to withstand long 
periods of dry weather, though occasionally one comes across large areas of dead 
plants of A bemoanum, which have no doubt suffered m some prolonged (bought 
Although in tlie depression plains noted above there is possibly an accumulation 
of salts, yet Atnplex vesicanum is apparently not restricted to saline flats 

The presence of a long tap-root, such as is known to exist m this species, 
might indicate that a water-level is tapped in some clayey substratum, so that a 
sandy habitat is not necessarily evidence of the non-balopbytic nature of this 
plant 


*This plant is described as Bassttt brachyptera bv Mr Anderson in this Part 
of the Proceedings 
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It would be a matter oi interest and value m a pastoral country such as 
Australia, wlicie the perennial salt bushes are of such importance in grazing, to 
establish the Lactors limiting the distribution of such a species as Atnplex vest* 
canum 

Certain questions present themselves in relation to this plant Is it bound 
by climatic or odnpbic ties? Is its presence as a dominant plant over such wide 
areas merely an indication of a primitive stage in a succession which lardy 
reaches a more advanced climax, or is its presence a direct response to such a 
soil tactor the presence of salts in the regions leached by its root system? 

The widespiead occurrence ot Atnplex veaicanum m a vanety oi situations, 
its dominance ovtn many nules ot both sandy and alluvial soils as well as in de¬ 
pletions which undoubtedly possess a certain peioentage of salts, seems to sup¬ 
port the torinet view 

Evidence has been brought fonvard to show that the nature ol the ramtoll - 
whother influenced by summer or winter ram controls—affects the dominance of 
the saltbush amongst the lower shrubh and ground vegetation in Australia Taylor 
^ays (l l )2U, p 337) “The major portion of the remainder ol the region of very 
cnatic rmninll is covered largely by Mulga (Acacia sp ) [Acacia tineum] inter- 
Hpersed with open salt-hush areas m the south, and with opeu grasslands m the 
north Latitude 23° seems to be the boundary between them at any rate in the 
central legions, and Hus recalls the seasonal rainfall control distinguishing the 
sage-brush from the grass-land regions in USA” 

Thus it is seen that the distribution of open saltbush communities accom¬ 
panying mulga w*iub depends upon winter rainfall control, whereas giaablaml 
develops m the northern section of the and zone in response to summer rains 
The Barrier District being m a region oi winter maximum rainfall, and being a 
little to the south oJ the boundary between summer and winter ram controls, 
comes within the area of saltbush domination Grasslands, m which the Mitchell 
Grass (Astrebla pcctmata FvM) Flinders Grass (Ismlttna Mtlchelk Andr) and 
Blue Grass (Andropogon senceus R Br ) are the most important pastoral grasses, 
are known to exist beyond the Queensland border in a northerly direction from 
the Barrier Bunge In legions where there is an overlapping of the summer and 
winttr ram controls, there is a mingling of grass with saltbush ground flora. 
This condition is common m the Grey Range in certain habitats and will be dealt 
with in u latei papei 

In the Barrier Range, occasional grasses are found with A veswanum on 
the saltbush plains, but these are often restricted to aieas subjected to flooding, 
and raielv play an important lole The small grass, Schismm fasoiculatus, 
which has appeared in the Barrier DiBtnct within recent years, is an interesting 
coloniser of waste and eaten-out pastoral lands (PI xvu, fig 8) Forming 
small closely pressed mats on the surface of the ground, it makes an apparent 
sward on otherwise bare areas It seeds profusely, and apparently the seed 
germinates readily, since this plant responds by profuse germination to repeated 
falls of rain 

Atnplex veaicanum often assumes complete control over large areas and 
forms a pure association More often it is found in association with Kochta 
sedifoha FvM, Kochta pyramid at a Benfcb, and Kocfaa aphylla RBr The two 
latter species of Kochta arc larger shrubs and grow into big clumps In places 
Kochta aphylla and Rhaqodta spines ecus R Br cover large areas to the exclusion 
of other species The large rounded plants of the latter cover more surface than 
other species of saltbush and are often over 4 feet in height At The Overflow* 
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Corona, tbe Koohna-Rhagodta community extends on to country which is flooded 
after heavj rams In this locality, a close carpet-like community of Mantlta spp 
covers the ground (PI xx, fig 19) 

Occasional trees of the saltbush plains such as Myoporutn platycarpum , 
species of Acacia , Gr evil lea striata, etc t may be regarded as recent migrant# 
from the nmlga scrub association ot the hills habitat, or, on the other hand, may 
represent residuals of a previous more luxuriant vegetation in which the plains 
climax vegetation resembled that of tbe hills 

Annual Flora of the Plains 

A striking feature of the plains js the piofuso development between the 
peienninl snltbushes of an annual ground flora in response to rain* These an¬ 
nuals aie particularly noticeable on region* which have been heavily grazed over, 
and in these localities they may dominate the plains for many miles 

The chief families represented amongst this ground floia are the Chenopo- 
diaceae (annual sultbushes) Zygophyllaceae, Compositae, Leguminosae, Malvaceae, 
et< Many other families are represented by but a few species The annual 
saltbushcs such as A triplex holocarpum FvM, A hahrnoides Landl, A mgu-\ 
latum Benth , A campantUatum Benth , A hmbaium Benth , A Muellen Benth, 
ttc, aie the first species to colonise minor drainage channels, and the edges of 
roadways and 4toek routes after rains These species oxtend further on to bare 
land and prepuie the way for the later development of Compositae and Legu- 
nnnosae and other families The dominance of annual Chenopodiaceae and Com¬ 
positae amongst the ground flora ot the plains can no doubt be accounted foi in 
the efficient means of seed dispersal adopted by these families and the consequent 
mueased capacity for invasion This capacity for invasion i* still further in¬ 
creased owing to the greater fertility known to exist m families which produce 
only one seed in each flower (Clements, 391b, p 65) 

Amongst the Compositae, species of Hehpterum , 1Jelichrvsum-, Craspedia, 
Myriaccphalus and man\ others make a brilliant display ot colour Almost puie 
communities aie sometimes found extending over many acres In growth form, 
this family exhibits great variety, species of Hehpterum, Heltchrysum, Rutidasis, 
Mdlotta, Jsoetojms, Angianthus and others being found in ephemeral or dwarf 
form, rloscly-set mat forms in which the capitula are clothed in dense woolly 
hairs are found m such genera as Chtonocephalus, while rosette forms are iavouied 
by Leptvrrhynchm, Craspcdia, etc 

Amongst the Leguminosae pure communities of the mauve and purple Swam- 
sona and the scarlet pea (Sturt’s Desert Pea) Chanthm Dampten A Cunn often 
reptace the Compositae (Plate xix ) 

Chin thus Dampten is a prostrate plant, the grey-green leaves and brandies 
of which are clothed m long silky hairs After a rainy season acres of plaint 
country are ablaze with the large scarlet and black flowers of this species Apart 
from the Chenopodiaceae (species of Boas ta, Babbagia, Arthrocnemum and 
Kochta) succulence is notably developed m the Portulacaceae amongst the flora 
of the plains Portulaca oleracea L, a small prostrate annual, and Calandrtnia 
balonensts Lmdl, the bnght pink-flowered “parakeelya” with its rosette of rigid 
succulent leaves, are useful fodder plants on account of their water storage 
capacity Sheep have been known to live on the latter plant for weeks without 
water 

Another succulent species amongst the annual ground flora and a good fodder 
plant is Tetragoma expane a an important coloniser of bare, over-grazed regions 
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Tlve lolloping is a lnd of the chief spwus of the plains flora The plants 
occiunng in the day-pans, crabholes and flooded flats are included m a latei list. 


Grammeae* 

Siipa stabra Lmdl 
S deganti sauna Labjli 
Pappujdmrum nigricans 
Danthoma pemcdlata F v M 
Eraqrost ut falcata Gaud 
Panieum melananthum F \ M (rare) 
A rtf ttrfa ramosa R Br 
Trtraphis pnnqcns R Hi (rare) 
Tnraphts mollis var hutnihs H Th 
Antlrapoiptn annulatus Forsk (rare) 
Rehtsmv^ fascu ulatus 
llordeum murmum (introduced) 
yltcwa fatua L (mt induced) 

Astrebla ptetmata FvM 
Lili icono 

ifnf'tanotUB up 1 , t 

Bnlbinc ^cmibarbataih aw i ?? e() P n rs 
Flu nopod tm one 

Ithagnrfut apitH scetis TE Br 
China podium ndrari actum FvM 
Ampler lesaai'uni Jlcu 
A hoi at arpum FvM 
*1 halvmnidcs Lmdl 
A an quint urn Bentli 
l ifucllcri Benth 
A cam pamdatum Benth 
A fisnvah < FvM 
Knthta fed if oh a FvM 
fi nphiflla R Br 
K tnptcra Benth 
K triptcra \nr cnoclada Benth 
K py rami data Benth 
K hrevifolia If Br 
K apprtsm Benth 
K crianth a Pv M 
K hradutptera Y vM 
K Grorqn Du Is 
Bassia st It rahienotfk s F v M 
It dmcantha F \ M 
It bKuspis FvM 

B qmnquccufipiH FvM 
7) la tut us pm F \ M 
It lonqtcuspis F\ AT 
+ B obhquicn jus Anderson 
It btflora F t M 
B fitcornts F \ M 
B flnancata r vM 
B rentneosa .JMB 
B Umbata .JMB 


t-B. mtneata Anderson. 

Babbatpa acroptera FvM 
B (hpterocarpa FvM 
En ehylat na tomentosa R Br 
Arthrocnemum sp 
Salsola Rah L 

S also la Kah \ar strobihfera Benth 
Anuranthaetac 

Phlotuf «?obi Its F v M 
P oboiatns FvM 
Alternanthera nudifloia BBr 
Auoacene 

Tctragonia etpansa Mnnaj 
Portnlncaeuar 

Portulaca olnatca L 
Calandnnia bahmcn^if Lmdl 
(Yunlcioc 

Rtenopctalum hut ate H Br 
/ rpukum papillosum F \ M 
T fascu (datum 
Blmnorha lastocarpa F v M 
B tnsecta Benth 
i rasflulaccac 

TtVaea rauria TTonk 
Loguminosae 

Su'ainttona protumbens FvM 
•'i tephrotneha FvM 
S phactI olta FvM 
Lotus australis An thews 
Psoraha patens Tamil 
Chan thus Dampien A Cunn 
U« i am at cue 

Fradium cqgnoium Nee*< 

Ovalidneene 

Osahs cormculata L 
Zvgophyllacaac 

Zngophyllum frufoculosum D C 
? ammophilum FvM 
4 wdoearimm FvM 
£ apteulatum FvM 
Ndrarta Sehoeben Lmn 
Euplinrbiaceae 

Euphorbia Drummondn Boiss 
Fj nnstrahs Boxbb 
E crcmophila A Cunn 
Malvaceae 

Rida corruqata Lmdl 
Laiatera plebeia Suns 
Ahvtilon spp 


* The Gramtneae were named by Miss E Reed, B Sc, Department of Botany, 
Perth W A to whom the writer’s thanks are due 

tThese speoes are described by Mr Anderson in the present Part of ths 
Proceedings 
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Fronkeniaceae 
Frankenia sp 
Tkvmeleaceae 
Pimelea simplex FvM 
Umbeiij feme 1 

Ihdiscm (jlauafoltvs FvM 
Daucus brachiatus Sieher 
Com nlvn jae eae 

Convolvulus erubexcew Sims 
Boragmaceae 

Hehotropium curawameum L 
Lap pula eontava F 1 \ M 
Bocheba nutccoya FvM 
RoJnnaetae 

Solatium emrtale Lmdl 
8 elbpUcum K Br 
S fcroeiHHtmum Lmdl 
Nicottana suaveolem Lehm 
(roodeniaceao 
Goodema sp 
('uourbitaceae 
Cucumts Bp 
(\mpositae 
Oleana sp 


Minima «p 

C (dotty Inspufula FvM 
C ennacea Sti i l z 
Brachycom•€ sp 
Isoetopsts tjratmtttfoho Tm c 
(ephemeral) 

Mynocephalus Stuartn Ben Mi 
Vittadmia austunits A Kicli 
Angianthus pustllus Booth 
Gnephon* eyathopappa Benth 
(t skirrop If u ra Benth 
Itutultibis hthchrynoidf* DC 
Lcptorrhynchm squamatu s Less 
II ehplerum stnelum Benth 
ff pt/ymaeum Bentli (ephemoial) 
If hyalnspermnm FvM 
II flortbundtrm D 0 
tl h a In m 1 Sent h 

H cnrymbiflnrum Sclilei ht 
Tlehrhrysum sp 

Calocephalus platycephuhi* Hi nth 
Craspedia globo^a Benth 
ChiovtH tphahv* *p 


Clay-Pans, ('rah-Holes and Flooded l Uth 

Within the plains mav be recognised certain minoi habitats sin h as the ylay- 
pans, and the smaller circular depressions known Locally as “crab-holes” ot “gib 
gais ” 

The clay-pans represent shallow depiessions in the sandy plain, from which 
the windy surface soil has been removed bv wind, lea\mg exposed a hard clayey 
floor The pans vary in size fiom embryonic pans to large amts "-nine miles iri 
diameter Twin pans oceui side by side and, upon the remotal of the mlcrven- 
mg baincr of sand, these meigt, into one pan It is possible that the largest pans 
liaye been formed by the merging of neighbouring pans Being the centies ot 
localised drainage systems wo thin the plains, rain-water collects in the pans and, 
owing to the hard daycy floni, is unable to percolate away In medium-sized 
pans the water znav lenuun for a couple of months while in the largest pan# 
winch are regarded as inland lakes, the water may remain foi over a year be- 
foie complete evapoiation takes place Clav-pan country is thus of importance 
in a pastoral land where water conservation is one of the chief problems With 
evaporation the sails collected bv the ram-water as it drams off the higher land 
are deposited on the floor of the pans, together with fine layers of silt The 
elavey floor subsequently becomes sunbaked and hardened to such an extent that 
it offers an effective resistance to invasion 

In dry seasons the pans, for the most part, remain bare and windswept, but 
aftoi a light fall of rain such Chenopodiaoeac as Babbaqxa acmptera FvM, And 
Bassta spp commence colonisation These two genera represent the pioneer 
colonisers amongst the Chenopodinceae on hard clavev soils With colonisation, 
even though scattered, a certain amount of sand accumulates in the pan around 
the pioneer colonisers, and this paves the way for a more extensive invasion 
Small pans mav pass through a complete cycle in this manner, until completely 
filled m with sand, they ore then populated by the tvmeal species of the plains 
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The large puns are- rarely empty long enough for a complete colonisation to take 
place During the recent drought in the Barrier District, however, a large clay- 
pan lake 100 miles north of Broken Hill, Lake Bancanma (PI xxin, fig 26) be¬ 
came completely dry, and colonisation by species of Bouta and Chenopodtum 
took place A mixed community of species of Bassta, in which B (kvancata is 
dominant, has taken possession of the central portion of the pan, while large 
clumps oi Chenupodmtn mtranaceum FvM mingled with Bas9ia spp inhabit 
the outer zones 

The larger day-pans are often delimited from the surrounding country by a 
special flood zone which is likely to be inundated after heavy falls of nun, owing 
to the o\u flowing ot the clay-pan lakes These are known as flooded flats or 
“Box” llatH fiom the characteristic tree, the Black Box (Eucalyptus bicolor A 
Cunn ), which forms a distinct belt around the clay-pun (PI xxn, fig 23, xxui, 
fig 21) Eucalyptus bicolor is i estricted to these flooded fiats m the Barriei District 
aud apparently depends tor its existence upon periodic inundation At Lake 
Bancanma and Lake Oobham (PI xxm ) the Box Plats had not been inundated 
lor over two yeais ut the time of the writer’s visit in October, 1022, and the 
trees were consequently dying out 

Another species commonly found on these flooded fiats and occupnng the 
ground between the Box trees is Muehlenbeckia Vunwvgbamn (Polygonaceae) 
tbo “lignum ” Muehlenbeckta Cunninghams is a leafless shrub with long niter- 
tuimug blanches In places it forms impenetrable thickets, and may reach A 
height of over six teet It is a species associated with flooded and swampy 
count iv throughout the western district of New South Woles 

A ground flora develops upon these flooded zones in which species of Mar - 
stha , the “Nardoo,” (PI xx, hg 19) often form pure communities, spreading 
over many acres MarstUa Drummondii and the diminutive Marsiha exarata A 
Biaun are commonly found in the Barrier District Colonising wet soil either 
with Marsiha or forming pure communities is the small Composite, Centipeda 
thespidioules b v M Mnnulus repens RBr forms flat mats on drier soil, while 
Morqama glabra RBr, Lavatera plebeta , Lappula concava Fv.M., Lmum mar¬ 
ginal A Cunn, Wahlenberqia sp and Oompositae such as Hehpterum flonbun - 
ditvn DC, II corymb*florum Schlecht, Angianthus pusillus Benth and many 
others occupy the outer fringes of the flooded areas 

The crab-holes or “gilgais” are small circular depressions m which water 
lodges affer rain Certain investigators hold that these depressions are hollowed 
out by the “willy willy” winds (Pittman, p 465) while others behove that they 
are due to surface subsidence, following the consolidation of alluviols below 
(Jose Tuvlor and Woolnough, 1911, p, 122) Tbo crab-holes are colonised by 
plants of the flooded flats habitat just described Being small localised areas, 
they may pass fh rough a complete successional cycle, commencing with wet soil 
forms surh as Marsiha and CenHpeda, and ultimately reaching a final stage of 
Composites and grasses, merging into the plains flora Occasionally a final stage 
in tho colonisation of the crab-holes is characterised by a bright green clover 
which stands out in striking contrast to the prevailing grey-green of the sur¬ 
rounding plains flora At other times, tho “gilgai pea,” Swamsona prorumbena, 
makes pleasing patches of colour m the crab-holes, with its masses of deep purple 
flowers The following is a list of the chief yd ants of the clay-pans, crab-holes 
and flooded flats 
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Fihces 

Marstlta Drummondtt 
Martnha exarata A Braun 
•Gramineae 

Eragrofttta %mbecilla Bentb (rare) 

E lacunana FvM 
Deyeuxta quadriseta Bonth 
Bromus arenartus Labill 
TTordeum munnum Linn 
Chlona ventricosa var tenuis H Br 
Amaiyllidaceae 

Or mum flaccidum Herbert 
Polyp maccae 

Muehlenbeckta Cunmnghami FvM 
Chonopodiaceao 

Atrtplev hmbatum Bentb 
I campanulatum Bonth 
A angulatum Bentb 
A holocarpum FvM 
A hahmoides Lindl 
Basina choartcata FvM 
ft lamcunfHH P\ M 
Hablnupa dipt proem pa FvM 
1) acropft ra FvM 
t'hmapodium mfrartaecum F\M 
Enchylaena Umentosa R Br 
Alzuacene 

7dragoma eepansa Murray 
Papavei aeeae 

Glauctum flavum (introduced) 
Lmuccuc 

Linum marqmale A (bum 


Orucifcrae 

Blennodta spp 
Leguminosae 

Psoralea patens Lindl 
Swamsona procumbens FvM 
Zygophyllaceae 

Nitrana Schoebcn Linn 
Zygophylltm sp 
Malvaceae 

Lavatera plebeia Sima 
Mvrt aeeae 

Eucalyptus bicolor A Cunn 
Campannl aeeae 

\\ dhlenbergta gracilis D C 
Boraginnceac 

Lap pula concava F v M 
Rochsha maccoya FvM 
Sol an aeeae 

Nicatiana, suaveolens Lelim 
Rn* op lml an aeeae 

Mtmulus re pens li Br 
Morqam a glabra R Bi 
Coinposilue 

f enttpeda thespidioides FvM 
Anyianthub pusillus Bentb 
Ihliptrrum flonhundum T> C 
H corymbtflorum R< tiler bt 
// h dtpitatum F \ M 
Cot ala coronopifnha L 


Tfw Vegetation of the ( reeks 

The general monotony ol the plains is relieved bv the lines ol tieeb marking 
the meandering courses ot the creeks* 

Eucalyptus rostrata FvM, the River Rod Gum (PI xxn , % 22), is the 
chataeteiistie tiee of these creeks and is a species apparently well suited to drier 
regions, since it is found in similar situations throughout arid Australia Al¬ 
though the ereeks in these localities are nothing more than sandy channels, in 
whu h water runs only foi a short time after heavy falls of ram, the water re¬ 
lations are nevertheless good, since tins ib the only habitat bearing large trees 

Cannon lma shown that the mam portion of the root-system of Eucalyptus 
rostrata is “made up of large horizontal members which may extend for a long 
distance from the central stem ThuB the superficial roots of Eucalyptus were 
seen to roach out nine meters or more and to he at a depth not exceeding 60 cm ” 
(Cannon, 1921, p 62), 

Although the development of a superficial root-system may be regarded os a 
response to the characteristic rainfall of and regions, yet it seems probable, in 
the case of Eucalyptus rostrata at least, that some subterranean water level is 
^tapped by the mam vertical root This seems the more likely when we take into 
consideration the lengthy periods of drought, when the surface layers of the soil 
are hardly moistened at all 
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lu addition to ]<n<alyplua ro&trata, other trees such as I'ttlospurwm pkylty- 
raeotaes, b maim\ acnmnalm and more frequently species ot Acacta, such as A* 
wntis and .1 BurLitin, inhabit the creeks Certain tall shrubs of the hills habitat 
boidei the creeks occasionally, particularly where these leave the lulls and enter 
upon the plains 

il&terodcndron oleat folium reaches a fine tree giowth in such situations 

The sandy fiats which extend back from the creeks to the plains, and are oc¬ 
casionally subjected to flooding, are generally colonised by species ol Atnptex, 
hvchiu and Bhagodta and eventually merge into the plums habitat In certain 
localities a white alkaline scum is deposited on the surface oi the soil after the 
J ailing back of flood waters This alkali has been found to contain magnesium, 
sodium uml lime sulphate, chloride and carbonate (Mawbon, 1912, p 223) 

Jn such places the “Sodabusb” Nitraria Bchoeben, occurs abundantly, tunn¬ 
ing laigc rounded bushes With Nitrana , speciCb oi Zygophyllum are often 
found 

Minor diawage channels are bordered by pioneer Chenopodiaceae, annual 
specie* oi Atnplex predominating These are followed by pereumalH such as 
Atnplea vencanum, KocMa pyraimdata, Kochta aphylla and Ithagodia sptnestens 
A shrubby Composite— Senecto magwficus, the broom-like Templet otim egent » 
and the annual Psoralca patens are common in such situations 

On a small creek on Corona at the northern limit of the Range, the “paper- 
bark tea tree,” Melaleuca parvtflora Lmdl, was found in association with a lew 
young trees ol Eucalyptus rostrata. 

Tins is the only locality m the Barrier District where this species was ob¬ 
served b\ the writer 

As a general rule the first tree growth bordering young creeks is of various 
species ol Acacta * Acacta sentut and Acaeria Burktttn being important pioneers 
An interesting plant of tiio sandy creek beds and rooky ledges bordering the 
creeks is the orange-flowered Amarylhd, Crmum flacmdum Herb. This species 
ih one ot the few geophytes oi the district, and perennates by means of a bulb 
sometimes placed at a distance of over a foot beneath the soil surface. Within a 
Meek after a fall ot rain, the red sandy soil of the creek beds and flooded zones 
ih turned to a vivid green by the young leaves of Cnnum bursting through the 
koil Tins plant forms large seeds which are unprotected by a coot other than a 
thin layer of cork and, not having any special means of dispersal, gemmate * 
almost immediately It ih quite usual to find numerous germinating seeds of 
Cnnum lying on the surface of the sand 

The cotyledon remains attached to the fleshy seed by means of a sucker wbieh 
transfers food from the seed to the young plant (Rendle, 1004, p 306) At 
quite an early stage the base of the cotyledonary sheath becomes thickened to form 
the first bulb scale and eventually, by elongation of the sheathing portion of the 
cotyledon, the plumule and the young bulb are earned beneath the surface of thd 
soil In this manner Cnnum overcomes the disability of a naked seed by form¬ 
ing a special organ ol peramation, a bulb, during the germination period, and 
still further by burying the bulb thus formed 

Vegetation of the Sandhills 

As has been shown above, there are large areas m the Barrier Distinct* 
covered with drifting sand This sand is of the same nature as that of the 
sandy plains, and is thought to have been derived by the wearing down of the 
Desert Sandstones of Cretaceous Age 
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Stages may be observed in the formation of sandhills, from small, transitory 
hummocks, through mobile small dunes, to the more stable fixed sand-ridge, with 
its climax vegetation The latter is developed extensively in the northern part 
of the region and extends across to the Lake Eyre Basm in South Australia 
As this sand-ndge climax will ho dealt with more fully m the second part of 
this senes, it is intended here only bnefly to describe the flora ol the small, mobile 
dunes in the immediate neighbourhood of the Range 

Since these small dunes are unstable m formation and plant covering, and 
since their flora merges appreciably mto that of the plains, they might be re- 
gardecUas a minor habitat within the plains 

The pioneer colonisers on these small sandhills are Salsola Kali and its 
variety 8 Kali var Htrobthfera Salsola Kah is live “ioly-poly M of tile and re¬ 
gions of Australia and is well suited to dispersal by wind, the whole plant being 
snapped off at the base and tumbled over the plains An interesting evidence of 
the dispersal of this species is to be found at the border fence between South 
Australia and New South Woles, where old plants of Salsola ore piled high 
against the wire netting Salsola Kali appears to favour the lower slopes of the 
dune dunng the early stages of its colonisation, but later advances up the slopes 
and occupies considerable areas 

For the main part, the flora of these small sandhills js of the annual type 
developed upon the sandy plains Being localised areas often of small extent, 
they are sometimes colonised exclusively by one species Mynoeephalus Stuarttt 
and other Composite sometimes completely invade young dunes 

The occurrence of species not previously met on the plains, such as the 
shrubby Acacia kyufata and the broom-like ('rotalana dwsiUflora, indicates some 
betterment of the water relations in tins habitat 

Amongst the annual species, the Oompositae, Legummosae, Malvaceae, Sola- 
naecae, Poitulacaceae apd Grarmneae are well represented, and resemble closely 
the annual flora of the plains Occasional new species are met, however, which 
are apparently limited to sandhills These arc notably the rigid Aisoon quadrt - 
fidum F v M with its small succulent water-storing leaves, and the large prostrate 
bany PsoraUa tnaniha Benlh which forma spreading mat-hke colonies 

That these dunes are still in a developmental stage is indicated by the almost 
complete absence from them of any tall shrubby or tree vegetation and the pre¬ 
ponderance of annuals amongst the ground flora Later, the dunes become larger 
and more stable and a climax vegetation is reached similar to that described for 
the bills habitat, in which species of Acacia, EremopMa and Vasuanna plav an 
important role. 


General Discussion 

As has been shown above, the vegetation of the Burner Range is of two 
main types—that of the rocky hills and slopes, and that of the plains The 
vegetation of the former habitat is mulga scrub, in which Acacia meura is 
dominant and is associated with other species of Acacia, Eremophila, Dodonaea, 
Makea, etc Oeeasmal communities of Caeuarma leptdaphhw (oak), Eucalyp¬ 
tus oleosa (maftee) and CdUitns robusta (pine) occur within this association 
The plant covering of the plains is for the most part of open communities 
of A triples vesmanvtn (the saltbush), with which Kochta $&fofoUa (bluebusb), 
iCoeku i aphyUa (cottonbttsh), K . pyramutota and RKogodm tpmescens are often 
associated, Any of these species may assume the role of co-dominant with 
Ate\pfot vmearium. 
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An annual flora made up chiefly of Compositae, Crucdferae, Papihonaeeae 
and others appears on the plains after good rams Within the plains Association! 
minor habitats may be recognised! such as rubble slopes and plains, clay-pans, 
gilgais, gum-creeks, flooded flats and small mobile dunes 

The rubble slopes and small dunes represent primary bare Areas within the 
plains and, being but sparingly colonised and in the latter case primarily by 
annuals, they often revert to their original bare condition with the coming of a 
drought 

The day-pans, gilgais and flooded flats are subjected to changing conditions 
according to whether the season is rainy or dry, and consequently rarely reach a 
stabilised condition of vegetation The gum-crocks on the other hand represent 
better water relations and bear a vegetation of tall trees (Eucalyptus rout rata) 
and shrubs (Acacia spp ) 

The Barrier District has been largely devoted to the pastoral industry during 
the past 60 to 76 years and this, together with the fact that the rabbit has become 
on established pest, must be considered as contributing, in part, to the present 
dav configuration of the vegetation The combined effect of sheep and rabbits 
helps to check the natural development of vegetation This must have occurred 
to a great extent in the early days of the grazing industry when overstocking of 
iiins was the rule Overstocking, particularly when followed by drought, causes 
large secondary bare areas, from which the natural vegetation has been eaten out 
In a continued drought, these areas become windswept wastes, the surface soil is 
often removed, leaving exposed a bard clayey substratum which becomes com¬ 
pacted and hardened by windswept particles* Such areas are particularly in¬ 
hospitable to the invasion and establishment of seedlings and thus regeneration 
of vegetation is retarded The extensive burrowing of rabbits, the browsing down 
of seedlings and the nng-barking of woody perennials near the burrows are also 
i esponsible for secondary baro areas m scrub or plains 

Since the saltbush (Atnplex vesxcanum) and the mulga (Acama aneura) 
are amongst the chief fodder plants of the district and represent the mainstay of 
stock during long droughts, it seems possible that grazing may have played a 
large part m preventing the development of the vegetation beyond the mulga 
scrub association on the one hand, and the saltbush association on the other The 
browsing down of seedlings, the nng-barking of young woody perennials and the 
wholesale eating of seed in times of drought by stock and rabbits must also play 
some part in arresting the development of vegetation m these parts 

Ah tar os our present knowledge goes, Acama scrub is the most extensively 
developed and the most characteristic vegetation of the hilly regions in the Barrier 
District, while the saltbush association is that of the plains Further evidence 
should be obtained, however, from widely separated localities, before we can fairly 
judge whether these represent true climax associations for the particular climatic 
region involved The occurrence of small groupings or communities of tree vege¬ 
tation, m the scrub association, such as that of the mallees (Eucalyptus ohosa) at 
Mt Robe, and E odorata and E transoontmentahs at Apoilyon Valley, and of 
the pine, Calhtrw robueto (Mootwwgee) and the oak, Caauanna lep*dopKb%a 
(Thaekarwga) points to the possibility of a potential climax more advanced than 
that existing over the greater area of the Barrier Range to-day. Either these 
communities are to be regarded as representing attempts at the further develop¬ 
ment of the vegetation frofn a mulga scrub pre-climax, or they represent v feridtaals 
of a more luxuriant vegetation associated in former times with less arid condi¬ 
tions Since the region under investigation is one of increasing aridity within 
recent geological times, the latter view appears the more probable. 
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Evidences of succession m the Berner District are but few. Where second¬ 
ary bare areas occur in mulga scrub owing to clearing, burning, and dying out of 
communities during droughts, these are colonised by Chenopodiaeeae such as 
Atnplex vestcantm, Koohta sedtfolta, K pyramdata, Enchylaena tomentosa , etc 
In rare cases earlier stages of colonisation of secondary bare areas are observable, 
species of Bassta always appearing before the larger species of Atnplex and 
Kochta* At various localities, and particularly as seen by the writer at Corona 
on rocky hills a pure association of Bassta makes up the ground flora, the chief 
species being Bassta ckvancata, B lan%cuspts f B btcuspts and B. cUacantha with 
B paradoxa on the lower slopes (Plate xv ) 

The Chenopodiaeeae are apparently the pioneer colonisers on all bare ground 
in the Barrier District, whether of primary or secondary origin The rubble 
slopes and plains described above are often colonised exclusively by one species, 
Kochta brachyptera, and rarely reach a more advanced stage of development 
Bare clay-pans and clayey flats subject to flooding are colonised m the pioneer 
stages by species of Bassta and Babbaqta, followed later, m one instance at least, 
by Chenopodtum mtranaceum (PI xxm, fig 25) 

Early colonisation of dunes takes place by SaUola Kah, while all drainage 
channels and rumor watercourses are first invaded by annual species of Atnplex 
On the limestone slopes of the Torrowangce Senes, where only scattered 
members of the mulga scrub are represented, species of Kochta are pioneer 
colonisers, Koch*a vakfoha being the dominant species in the open community 
which results (PI xvn, fig. 0) Low undulating slato outcrops are also colonised 
by open communities of Kochta (PI xvn, fig 8) 

From these facts it would appear probable that the saltbush association of 
the plains represents an early stage in succession, prevented from further develop¬ 
ment by biotic as well as climatic factors The occurrence of members of the 
saltbush association upon secondary bare areas withm the mulga scrub association 
points to the developmental relationship of these two associations 

Of the various types of vegetation investigated by Dr Cannon in South 
Australia, that of Copley in the Flinders Range (1021, p 64) resembles most 
closely that of the Barrier Range in New South Wales This is to be expected, 
since not only is the Barrier Range regarded by geologists as being of similar age 
and as representing an easterly extension of the Flinders Range, but climatically 
the regions are alike Copley is shown te have an average annual rainfall of 840 
inches, while Broken HU1 the chief town of the Barrier Range has 10 inches. 
The Copley District again resembles the Barrier in its position with regard to 
the summer and winter rain controls and in the variability of its rainfall 

The vegetation of the Copley District resembles that of the Barrier m that 
there is a distinct scrub on rocky hills, w which species of Casata, Eremophtla 
and Ac acta are important The vegetation of the plains is made up chiefly of 
Chenopodiaoeae with species of Atnplex and Kochta dominant Cannon refers 
to the two genera Cassia and Eremophtla as being probably the most typical 
genera near Copley, and refers to the association of the hills as the Casstor-Eremo- 
pMa community (1021, p 73). This appears to be the main point of difference 
between the scrub of Copley and that of the Bamer Range where species of 
Aoama are dominant 

In order to establish truly the relationships of the vegetation of the Bamer 
District with those of other parts <*£ arid Australis, and to gam a truer concep¬ 
tion of the successions! development and the nature of climax vegetation in this 
region, it would be necessary to enclose and make stock and rabbit proof a large 
area of hills and plains country. Until this is carried out on a sufficiently 1 large 
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scale, it will not be possible to judge 1 airly of the natural development of this 
vegetation, whether progressive or retrograde, noi of its iutiue possibilities as 
an economic aswet 

Summary 

1 Physiographic units of New South Wales are described with especial ie* 
lercnce to the nature and formation of the Great Western Plains 

2 The classification of and regions is briefly discussed, and the suggestion made 
that “climax’' vegetation should be used as a basis oi classification 

3 Ceitam features of rainfall affecting the and regions of Australia axe dealt 
with and an account given of the geologic, physiographic and climatic fea¬ 
tures of the Barrier Range 

4 The plant associations of various habitats in the Bamei District are dis- 
< tawed and lists of the mo9t representative species given 

5 The most important of these are the Mulga Scrub association ot the rocky 
hills and slopes and the Saltbush association of the plains 

6 Minor habitats such as rubble slopes, clay-pans and crab-holts, flooded flats, 
gum-creeks and sandhills are described, and an account given of their plant 
covering 

7 In a general discussion the developmental aspect of the vegetation ot the 
Burner District is dealt with and comparisons made with the and flora of 
other parts ot Australia 
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EXPLANATION OP PLATES XV-XXUI 

The writer has to thank Miss E Reed, B Sc, University of Western Australia 
for the photographs reproduced in figs 3, 8, 0, 10 and 19, MSss D Nobes, B,Sc , 
for those in figs 5, 7 and 18, and Mr A Morns, oif Broken Hill for that in fig 11 

Plate xv 

Fig 1—Group of mulgag (Acacia amura) on rocky hill at Corona, north of 
Broken Hill Ground vegetation made up of species of Bassta 

* Fig 2 —Acacut totragonophytla (“Dead-finish”) Ground flora—species of 
Bassta. 

Fig 3 —Low hills near Corona with open mulga scrub Corona creek with 
Eucalyptus rosiraia m middle distance 

Plate xvi 

Fig 4— Sarcostemnta oust rate 0“snake-buah” or “caustic-bush”), a leafless 

Acsclepiad growing on rocky slopes Broken Hill 

Fig 5 —IsotofHQ petraea growing m clefts and between gnetseic boulders 
Broken Hill 

Fig 8 —Pt ost anther a siriaitflora with Arnttda and Pttlotus odovafmiti right 
foreground, illustrating the nature of the lower shrubs and undergrowth of the 
Mulga scrub association Broken Hill 

Plate xvu 

Fig 7—Low limestone hill with scattered mallee (Eucalyptus Gtllei), ground 
flora made up entirely of species of Rochta and Bassta with ZygophyUmn // uticu. 
losutn at the base of the trees Corona 

Fig 8 —Slate outcrops near Old Corona on mam stock route Sparse vege¬ 
tation of hachta bCdxfolia and R pyramidata with ground covering of the grass, 
Schismus fasctcufafus Rubble sheet of fragmental quartz uncolomsed 

Fig 9 —Limestone slope near Corona with open community of species of 
Rochta The trees near summit of slope are Casunrina hpuiophtoia 

* Plate xvhi 

Fig 10 — Mulga-dotted slopes near Corona with old mulga in foreground in¬ 
fected with Vi otnycladtum 

Fig. 11 —Solitary tree of Flindersta maculosa (Leopard-wood) with ground flora 
of Kotina stdifoha Between Pumamoota and The Paps, Barrier Range 

Fig, 12.'“Flooded clavey flat behind creek showing colonisation by spaucs of 
Bassta. 

* Plate xix 

Fig 13—Leyel sandy ground showing plants of Cltanthus Dampten (Sturt’s 
Desert Pea) Broken Hill 

Fig, 14—Single plant of Cltanthus Dampten indicating prostrate habit and 
manner of growth, 

Fig 13 —Bassta paradox a colonising bare clayey soil between flood levels on a 
sandy creek 

Plate xx 

Fig 16—Depression m the Range between Broken Hill and Thackannga—the 
Fmnycles m the distance—oolomsed chiefly by Aimplax vtstcanum with Rochta 
sedifalta on higher ground 

Fig ¥1 —Atnplax uoHcarinm (Saltbush) plain with a few trees of Acana sp 
i and gum-creek (Eucalyptus rostrata) winding m distance 

Fig 18;—Typical barren hill dose to Broken Hitt, Rochta pyramidala t Rochta 
irtptpra and K* sedifoha and a flew species of Bassta represent the only vegetation 

* on tfie slopes and level ground and indicate dearth of annual vegetation during the 
£8# season. Note un^donlsed rubble area 
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Pig 19 —Saltbush plain with fCockta aphylla in the foreground and EAagadta 
sptnesccns further away Level ground between shrubs covered with close rust¬ 
like colony of Marstlta Drummondn (Nordoo) 

Plate xxi 

Pig 320—Colony of Trtodta irrttavs (“Porcupine grass’* or “spmtfex”) near 
Stephen's Creek, Broken Hill 

Fig 21 —Single plant of Trtodta trritans showing the formation of a typical 
hummock by the retaining of sand 

Plate xxii 

Fig 22—Stephen's Creek, near Broken Hill showing sandy bed and tall gums 
Eucalyptus rostrata) 

Fig 23—Clay-pan lake bordered by black Box flat (Eucalyptus btcolor) 
Langawirra 

Plate xxtt 

Fig 24—Cobham Lake, a large clay-pan north of Broken Hill Drought- 
stricken trees of Eucalyptus btcolor in foreground 

Fig 26— Dry floor of Bancanma Lake, a clay-pan 100 miles north of Broken 
Hill—showing colonisation by Bassia dtvartcaia and Chenopodtum nttranaceum. 
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A MONOGRAPH OF THE FRESHWATER ENTOMOSTRACA OF 
NEW SOUTH WALES Pa kt iu Ostbaooda. 


By Marguerite Henry, B.Sc., Linnean M&cleay Fellow of the Society m Zoology 

(Plates xxiv -xxrx.) 

[Read 27th June, 1923 ] 


Introduction 

The first description of Ostracods collected in New South Wales was pub¬ 
lished in 1865 by the Rev R L King who described briefly thirteen new species 
and a new genus, Newnhamxa, In 1886 G S Brady described eight species, four 
of which were new, from the Tweed River district, these descriptions, as well as 
King’s, were based entirely on external lectures In 1896 Bars doscnbed four 
new species and redescnhed some of the earlier species One new species was 
described by the present writer m 1019 The present paper comprises thirty-six 
species, two of these are recorded for the first tune in Australia, one tor the 
first time m New South Wales and seven are described as new 

The records of Ostracods present m the other States are very scanty In 
Queensland, seven species were recoided by Bars in 1880, with one exception 
these occur also m New South Wales. 

Brady described three species from South Australia in 1886 and two others 
are here recorded for the first tune Two species were described from Western 
Australia in 1896 by Bars. 

No records can be found of the species occurring in Victoria or Tasmania. 

The writer wishes to express her best thanks to Mr T. Steel for the use of a 
collection of Ostracods from England and Scotland for comparison with the Aus¬ 
tralian forma and for shells of two species of Candona from the Tweed River ' 
Thanhs are also due to Miss M. Collins, B.Hc., for samples of dried mud from 
the Cobar district, one of Which yielded a new species of Cypndopti*, and also to 
many friends who have collected material 

The drawings for this paper were all done with the aid of a camera lucida, 
the finished drawings were prepared by Miss t>, Harrison. 

The type specimens of the new apexes have been deposited in the Australian 
Museum, Sydney. 

The following lists give the Oetrseoda recorded from the different States 
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tfeti/ tfow/fe TFotes, 

Cyprxdidae 

Subfamily Notodromadixak— iVofodrowHs /’twcatfu* Brady, iFetew&aififo /«w- 
strata King 

Subfamily Ilydcyprinae —Ilyocypns at istrdkensis Saw 
Subfamily Cypbipopbinae —Cypndopm fmeins Brady, Cypndopm uus- 
train s, n Bp 

Subfamily Cypridinar —Cypns bennslong King, 6\ rctimlata Z&ddaeh, C 
clarkn King, C scottxi King, C laterana King, Cypns cnnita, n Bp, Oypnwftue. 
dentato-marqinatu* (Baird), Cy fuscwt Henry, Cy tncongrmns Bamdohr, Cy 
vannatus (King), Cy hanus Sara, Cy tenuis, n&p, Stcnocypns tna&colmeonii 
(Brady), CypreUa mmna (King), Cypretta globulus Bars, Cypretta turgid# Bars, 
Cypretta vmdts Thomson, Cypretta Mrsuta, n sp 

Subfamily CYCLOCTPRrmtfAE ,—Gyprla pustlla Bars, Cydoeypm tenmesima, 

n Bp 

Subfamily Herpetocypridinae —Ccmdonoeypns candonvtdes (King), Sen 
petociffifis laemssima, n.flp, Ilyodromus varrovitUu# (King), 1 vuridutus Brady, 
I substnatvs Sara, I elhptxcus Bars, I obtusm Barn, 1 stmleyanm (King)* 
Subfamily Candorinak —Candona lutea King, Candompsis tenms (Brady) 
Cythekidae —Urn nicy there aspera, nsp 

Queensland 

CYPRiniI>AJ 5 

Subfamily Cypuidwae —Oyprmotus dentato-marginatus (Baird), Cypnnotus 
angaletms Brady, Cypretta globulus Bars, Stenocypns malcohnsonu (Brady) 
Subfamily Rfrpktocypkidinae —Cmdonoeypns candonmdes (King), Ilyo¬ 
dromus vtndulus Brady 

Subfamily Ilyocypiunae —Ilyocypns austrahensts Bars 


South Australia 

Oypbiduiae 

Subfamily Cybhpinae — Cypns tatei Brady, C myttloides Brady, C heme - 
long King, Cypretta vmcks Thomson 

Subfamily Herpftocyphuuxab —Ilyodromus Stanley aw us (King), 


Western Australia 


Cyprididae 

Subfamily Cyprioixae— AmpJHcijpr^s oblongata Saw, Cypnnotus dahh Sans. 


Classification 

A 

The Ostracoda are divided into four great tubes; three of these pdbsess a 
bir&mose antenna variously developed and, so far as is known, are exclusively 
marine The tribe Fodocopa comprises all the freshwater forms and, in itfdrtiaib 
a large number of marine forms, they are distinguished by the possession of a 
simple antenna which always bears apical claws* * 

* 

Key to faituhet of Podoeopa. 

A Two pairs of legs, antenna*without a flagellum 

B Abdomen without a furca ... PormtHtiMae. 

(not known 1 In Aurtndi*}. 
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BB, Abdomen with a furca , . Cypndtdae, 

AA, Three pairs of legSt antenna with a flagellum . ***** Cythendae 

Family CYPRIDIDAE* 

Shell usually thin, surface smooth, striated or pitted. Anten miles com¬ 
posed of seven segments Antennae composed of four to sue segments, without 
a flagellum, with or without a brush of swimming setae Two dissimilar pairs of 
legs Caudal rami usually well developed, sometimes rudimentary Seven sub¬ 
families are represented in New South Wales 

Key to 8ubfam*hes of Cypndidoe. 

A Antennae with natatory setae 

B Natatory setae long, at least reaching the tips of the terminal claws 
C Natatory setae reaching the taps of the claws or slightly beyond 
D Second foot with three terminal setae of different lengths 

E Two eyes present * . . Notodromadinae 

EE One eye . *• Jlyocypnnae 

DD Second foot with a beak-like end segment and a claw 

E Furca rudimentary Cypndopemae 

EE Furca normal * Cypndtnae 

CC Natatory setae exceeding the terminal claws by half their length 

Cyclocypruknae 

BB Natatory setae shortened, not nearly reaching the tips of the terminal 
claws . * •* * « Herpetocypndmae 

AA Antennae without natatory setae , Candonmae 

Subfamily NOTGDROMADINAE 

Shells usually short and high Natatory setae of the antennae slightly ex¬ 
ceeding the tips of the terminal claws Second leg with three terminal setae of 
different lengths, one seta reflexed Two eyes present 

Two genera are represented in New South Wales 

Key to genera of Notodromadinac 

A Second maxilla with two branchial filaments attached directly to the limb 

Newnhamin 

A A Second maxifla without branchial filaments * Notodromus 

Genus Notodromus Lilljebarg, 1853. 

Shell short and high, with a ventral flattening Antennae composed of six 
segments Furca with three seta-like claws, terminal seta absent Both sexes 
present Six species are known, one occurs m New South Wales* 

Notodromus fuscatus Brady 

This species was described by Brady in 1886 (p 92, Plate x, figs 4-6) but 
since merely the external appearance was described it » impossible to decide 
* whether it is a true Jfotodromw or a member of the allied gttnis Newnhamta 
Brady's description » as follows. “Shell seen laterally sub-triangular, height 
equal to three-fourths the length, extremities ^ broadly rounded, antenpr narrower 
of the two, dorsal^ margin excessively arched, highest a little behind the middle, 
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ventral nearly straight, seen from above the outline is ovate, scarcely twice aa 
long as broad, tapered and acuminate in front, rounded off behind Surface of 
the valves somewhat rough and furfuraceous, colour brownish with darker cloud* 
mgs" 

Distribution —Brady's specimens were collected in the Condoug District, 
Tweed River, NSW 

The late Mr G I. Playfair made drawings of specimens from Lismoro, 
NSW, which seem to be identical with those from the Tweed 

Genus Nkwnhamia King, 1855 

Shell granulate or tubereulate, appendages like those of Notodromua except 
that the mandibular palp bears a small branchial appendage, the filaments of 
which are directed upwards, the second pair of maxillae have two branchial fila¬ 
ment 8 attached directly to the limb* Propagation sexual. Only two species are 
known, N patagomca Vhvra from Patagonia and N fmestrata King from Aus¬ 
tralia 

Newnhwma feneetrata King (Plate xxiv, figs 1-10 ) 

King, Proc Roy Soo Van Diemen’s Land, 1855, p 67 

Female Shell seen laterally (fig. 1) short and high, the greatest height oc¬ 
curring about the middle, dorsal margin arched rather abruptly behind the eye, 
ventral straight for the great part of its length, becoming rounded off at each 
end, anterior and posterior margins slightly curved Viewed doreaily (fig. 2), 
the outline is broadly ovate, tapering anteriorly with the greatest width, which 
exceeds two-thirds of the length, situated behind the middle Ventral surface 
with a long flattened ventral plate (fig 5) Valves unequal, the right slightly 
larger than the left. Surface thickly covered with tubercles, the margins bearing 
scattered hairs (figs 3-4) Caudal rami (fig 7) bearing three long seta-like 
daws, the two terminal ones almost equal in length, terminal seta absent. Colour 
dark grey to brown Length, 70 mm*, height, 61 mm 

Male Smaller than the female, shell differently shaped, the highest point 
being behind the middle 

7 hetnbuUon —This species is common in the neighbourhood of Sydney} it is 
usually found m permanent ponds and in great numbers N*S.W : Sydney, 
Narrabeeu, Lane Cove, Liverpool, Moss Vale, Holbrook. 

Brady recorded it from New Zealand in 1906 and incorrectly stated that 
King's specimens were from Tasmania* V&vra also found it in the Bismarck 
Archipelago. 

Subfamily ILYOCYPRINAR, 

Shell strong, surface rough, with grooves and tubercles resembling the mem¬ 
bers of the family Cythmdae. Setae of antennae of varying lengths, usually ex¬ 
tending at least to the tips of the terminal daws. Second leg with three setae 
on the terminal segment, one seta reflexed* One genus, Ityocyprb, 

Genus Iltootphis Brady and Norman, 1889. 

Shell compressed, surface pitted or tubereulated* Second pair of l a a s fli a o 
with a well developed branchial lamella. First leg only composed of five eqg* 
manta Caudal rami with the dorsal seta attached almost m the middle. Pro¬ 
pagation sexual Seventeen species have been described, one of which occurs in 
New South Wales* * 
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Ilyooybbis austhalienbiS San 

Described m detail by San (1880) and fully figured (Plata a, figs. 6-8, PI 
vi., figa. 1-14). 

Distribution .—San’ specimens were raised from dried mud collected at the 
Graeemere lagoon, near Rockhampton, Queensland A few specimens were found 
in a collection from Holbrook. It has not hitherto been recorded from New 
South Wales. 

Subfamily CYPRIDOPSINAE 

Natatory setae of the antennae reaching to the tips of the terminal claws. 
Second leg beak-shaped at the tip, with a terminal daw Furea rudimentary, 
terminating m a long seta. 

One genus represented in New South Wales. 

Genus Cypbidopsis Brady, 1868 

Shell tumid Antennae composed of five segments Puree rudimentary, 
ending in a long seta and with a short seta on the dorsal edge 

Several species have been described from Australia and New Zealand as be¬ 
longing to this genus, but in all except one case they were found to possess a 
normally developed furea. 

Cypndopm funebm Brady is a doubtful species The first certain species 
of Cypndopsta m Australia is here recorded for the first time. 

Cypbidopsis austeaub, n.sp (Plate xxv, figs 1-7) 

Female. Seen laterally (fig. 1) somewhat oval in outline, dorsal margin 
boldly arched, with a longer slope anteriorly than posteriorly, ventral margin dis¬ 
tinctly sinuated just behind the middle, anterior and posterior margins evenly 
i carved, the anterior lower than the posterior, greatest height occurring in front 
of the middle Seen dorsally (fig 2), elongated oval, dighdy more pointed an¬ 
teriorly than posteriorly, greatest width equal to half the length and occurring 
about the middle Valves thick and strong, slightly unequal, the left being larger 
than thfe nght Surface irregularly marked by rounded pits (fig 3) and hearing 
scattered baus. Antennulce with moderately long swimming setae Antennae 
(fig 4) with the setae of the second last segment 1 exceeding the length of the 
strong terminal daws First leg (fig. 5) with a strong terminal daw the distal 
half of which is denticulated. Second leg (fig. 6) bearing a straight terminal 
daw and a slender seta. Furea (fig. 7) rudimentary, with a small do-sal seta 
and a long tonmnal flagellum. Colour brown, becoming grey in alcohol Length,. 
.61 m, height, 3 1 mm s 

Distribution.—This species was bred from dried mud collect^- 'at Merynla 
station, near Cobar, N.8.W , 

# Crraniopsis srraxawB Brady , 

This species was described by Brady m 1886 (p> #*» Plate vm., figs, 7-0) 
The description is only of tee shape of the shell —1^ °° *PP***s to have been im¬ 
mature. Without examining the furea it m.’frr!??™ ” *° ***** whether this form 
is a true Cypndoptb and it is even mamsT 9 *"®* *® oe Bi»dy indudes Cypretta 
mmm King in this genus. The qgbek *" w *°Be«ted “ tea Condong dis¬ 
trict, Tweed River, N.B.W.^ 
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Subfamily CYPRIDINAE 

Natatory setae of the antennae reaching at least to the tips of the terminal 
claws Second leg with a beak-1 ike end segment and claw Furea well developed, 
usually armed with both claws and setae Three genera are represented m New 
South Wales 

Key to genera of Cypndinao 

A Furca with two long terminal setae replacing the usual daws Cypretta* 

A A Furca with daws and setae 

B Dursal seta of furca rudimentary or absent Stenocypne. 

BB Dorsal seta well developed . , Cyprte 

Genua Cypbetta Vavra, 1895 

Shell short and tumid Natatory setae of the antennae reaching beyond 
the terminal claws Furca with the terminal claws replaced by setae, usual ter¬ 
minal seta sometimes absent Ovary spirally wound Males unknown Five 
species occur in New South Wales 

Key to species of Cypretta. 


A Surface of the shell distinctly marked by closely set pits 

B Furca with three long terminal setae . globulus 

BB Furca with two long setae hirsute 

AA Surface of the shell smooth or with a few scattered pits 

B Right valve projecting over the left dorsally mwma, 

BB Valves even dorsally 

C Width not exceeding three-quarters of the length wrtdta. 

CC Width almost equal to the length , turguJa, 


Cypretta qwuulvb Sara 

Cyprtdopats globulus Kars, 1889 (PI n, figs 9, 10 j PI vu, figs 1-11) 

Dwtributwn N 8 W Five Dock, Kensington, Kendall, Holbrook, Queens- 

land 

The average length of this species is 75 ram Some very much larger 
specimens were obtained from Five Dock, these attained a length of 90 mm, 
but were otherwise identical with the smaller forms# 

Cypbetta hibsota, n sp (Plate xxviu , figs. 1-5 ) 

Femqle. Seen laterally (fig 1) irregularly oval ra outline, the greatest 
height cxcWding two-thirds of the length and occurring just behind the middle, 
dorsal margut evenly arched, ventral straight, anterior rounded, posterior lower 
than the anterior >aml almost angular Seen dorsally (fig. 2) broadly oval in 
outline, greatest width slightly greater than the height and occurring about the 
middle, anterior end obVi^sely pointed, posterior rounded Surface of Idle shell 
distinctly pitted and everywhere densely hairy. Bight valve slightly overlapping 
the left, the ends marked with toa*averse bnes (fig. 3); Muller (1898) regards 
these as septa which are extended between the valve la ’lae for support; they 
appear to bo characteristic of the genus Ski are espeoiaL vstinct in tfoft species. 
Mouth parts typical of the subfamily, T ^ nd pair of «*gs (fig. 4) provided 
with a hook and a slender recurved seta, \ si, ij Jong and slender, apical 
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usually Jong, second seta not attaining half the length of the first; both 
apical and dorsal minute setae present Colour dark green with two lighter 
patches. 

Length, 88 nun, height, 61 mm, width, .63 mm 

Distribution —N 8 W,, Kosciusko 

Cypbrtta turoida Sars 

Described by Sars m 1894 (Plate iv, fig 3a-d) as Cypndopsns imnna and 
renamed Cyprtdopsis turyida m 1896 

Female Shell, seen laterally, somewhat semicircular in shape, the greatest 
height occurring behind the middle and equal to two-thirds the length, dorsal 
margin boldly arched, sloping more steeply posteriorly than anteriorly, ventral 
margin straight, anterior and posterior ends rounded Viewed dorsally, the an¬ 
terior end is narrower than the posterior but the general shape is almost circular, 
the greatest width nearly equalling the length, Valves unequal, the right being 
slightly larger than the left and overlapping it anteriorly Surface smooth, 
with a few small pita, hairs almost confined to the extremities Caudal rami long 
and narrow, with terminal claw-like setae Colour light yellowish-brown Length, 
90 mm * 

Distribution —NSW Sydney, Moss Vale. Bernina, Holbrook, New Zea¬ 
land, China; Madagascar, Sumatra, 

Cypbbtta viriinb Thomson 

Described in 1878 (Plate vi, figs A2a-9) as Cyprus wruhs 

Female Seen laterally, rounded oval in form, dorsal margin arched, slop¬ 
ing steeply antenorly, ventral margin straight, anterior margin lower than the 
posterior Seen dorsally, oval in outline with the anterior end narrower than 
the posterior, width slightly greater than the height 

Valves unequal, the nght being larger than the left Surface smooth with 
a few scattered pits; densely covered with hairs Caudal rami slender, with long 
setae Colour dark green with irregular patches of a still darker shade Length, 
.95 mm 

Distribution —*N S W Botany, South Australia, New Zealand 
Cyprotta MINNA (King) 

Described as Cypns mmna in 1855 (p 64), transferred to the genus Cypn- 
dopsv* by Brady in 1886, described and figured by Saxs in 1896 (Plate vu, fig. 
6a-c) as Cypndopm mnna 

Female Shell, seen laterally, rounded triangular in shape, the greatest 
height occurring about the middle and almost equal to the length, dorsal margin 
angular in the middle, sloping steeply to either side, ventral margin sinu&ted m 
the middle Seen dorBally, somewhat egg-shaped, the greatest width not quite 
equalling the height Valves unequal, the right overlapping the left antenorly 
and dorsally Surface slightly granular end hairy Caudal rann very narrow, 
setae long. Length Sars gives 92 mm, as the greatest length attained, but 
many specimens have been found measuring as much as 10 mm and this is 
accordingly the largest Australian Cypretteu Colour, yellowish with large vmd 
green patches which become peacock blue in alcohol 

Distribution —*N S W.• Sydney, Varroville, Denham Court, Centennial Park, 
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Lane Cove, Condong district, Tweed River Many specimens were bred out of 
dried mud collected at Meryqla station, near Cobar 

Genus Stenooypris Bars, 1880. 

Shell narrow, the height not nearly attaining half the length Natatory 
setae of the antennae not exceeding the tips of the terminal daws First maxilla 
with a narrow cylindrical palp, last joint very small, masticatory lobes long and 
narrow Caudal rami large, claws coarsely denticulate, dorsal seta absent or 
very small Propagation sexual 

Nineteen species have been described, one of which occurs in New South 
Wales 

Stenocypris maloolmsonii (Brady) 

Syn Cypns cyhndnca Baird 

Described in 1886 (p 297) as Vyfms maloolmsonn and made the type of a 
new genus by Saxs in 1889 (PI l, llgs 7, 8, PI v, figs 1*4) 

Female Shell, seen laterally, elongated and narrow, height uniform, not 
nearly attaining half the length, dorsal margin straight for the greater part of 
its length, sloping abruptly in front^ond behind, ventral margin distinctly 
Binuated in front ottthe middle, anterior and posterior margins rounded Seen 
dorsally, very narrow, with straight sides, untenor end more pointed than pos¬ 
terior Valves almost equal, the left slightly longer than the nght, inner dupli* 
natures broad Caudal rami strong, unequal, the right broader than the left 
and bearing a row of strong denticles, left ramus tapering slightly and bearing 
few small denticles, both claws coarsely denticulate, dorsal seta absent Length, 
1 7 mm. Colour pale green 

Distribution —NSW Casino, Queensland, India, Ceylon 
Genus Cypris Muller 

Shell of various shapes Antennae composed of five segments, natatory 
setae reaching to the tips of the terminal claws or beyond Furca well developed, 
bearing claws and setae Propagation sexual or parthenogenetic 

This large genus baa been divided into a number of subgenera; two are 
represented m New South Wales 

Key to subgenera of Cypns 

A Inner edge of the right shell thickly tubcrculate . Cypnnotue 

A A Inner edge plain . . , Cyprvu 


Subgenue Ctfbis 

First leg five-segmented Inner edge of the right valve not tubereulgte 
Furca normal with two claws and two setae 

Key to species of sub genus Cypns 
A Length not attaining 3 mm 

B. Shell with a prominent anterior flange . . bennelong. 

BB No such flange 

C Surface of the shell sculptured „ 

D Shell armed with tubercles ... . laterarta. 
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DD Shell without tubercles * . .. reticulata 

CC Surface of the shell smooth .. .. cnmta 

*AA Length exceeding 3 mm .... ... scotttu 

Cyfris bekkslong King 

Syn Chlamydotheca australis Brady 

Described very briefly by King m 1855 (p 03) from an immature specimen 
In 1894 (PI iv, figs la-d) Sars described the same species from New Zealand 
and, on examining immature forms, decided that it was identical with the form 
described by King Although the shell has the flan g e that is characteristic ol 
the genus Chlamyththeea, the structure of the oral parts shows it to be a true 
Cyprts, the natatory setae of the antennae extending well beyond the tips of the 
terminal claws 

Female, Shell, seen laterally, oval triangular, the greatest height exceeding 
half the length and occurring about the middle, dorsal margin arched, sloping 
more steeply anteriorly than posteriorly, ventral margin with two sbght sinuses, 
anterior margin rounded, projecting into a flange at the lower < omer, the pro* 
minence being caused by the left valve considerably overlapping the right Seen 
dorsally tho outbne is oblong, with th$ greatest width equal to half the length, 
sides nearly straight, antenor end narrower than posterior, with a peculiar twist 
formed by the projection of the left valve Surface smooth, margins of the 
valves bairy. Natatoiy setae of the antennae projecting far beyond the terminal 
claws Caudal rami long and slender, apical claw equalling half the length ot 
the ramus Length, 1 4 mm Colour brownish-green. 

Distribution — N S W Sydney Cove, Bourke Street, Corona, South Aus¬ 
tralia, New Zealand. 


Cypbis ZjATeraria King 

Described by King in 1855 (p 65, Plate x, G) 

Female Shell, seen lateral!}, much higher anteriorly than posteriori}, the 
greatest height slightly greater than half the length; antenor margin rounded, 
posterior obliquely truncated, dorsal arched above the eye, thence sloping in a 
straight line to the posterior margin, ventral margin deeply smuated about the 
middle Seen dorsally the shell appears oval, more pointed antcnorly than pos- 
tenorly, the greatest breadth equalling the height. Left valve larger than the 
nght, overlapping it anteriorly and posteriorly; inner duplicatnres narrow 8ui * 

face of the shell granular and densely hairy, bearing tubercles. Caudal rami 
slightly narrowed towards tho tips, the outer claw not attaining half the length 
of the ramus. Colour yellowish-green Length, 105 mm, height, 63 mm 
Distribution .—N S.W. Bourke Street, Sydney, Bnng&gee 
This species was reared from dried mud from Brmgagee and from Corona 

Cypbis BwncutiATA Zaddach. 

Zftddaeh, Synopseos crustaceorum Prussworum Prodromus, 1844, p 34 
Female* Shell, seen laterally, with the greatest height occurring in front of 
the middle, dorsal margin arched especially in the anterior portion; ventral 
margin with a slight mnuatirm behind the middle, antenor and posterior margins 
rounded. Seen dorsally, broadly oval, the greatest width occurring about the 
middle, anterior end narrower than the posterior. Natatory setae of the an¬ 
tennae teaching slightly beyond the tips of the terminal claws Surface of the 
shell sculptured with a fine reticulation which is more distinct in younger speoi- 
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mmih Caudal ratm bout near the apex, terminal claws denticulate, terminal and 
dorwal setae of equal length Length, 1 3 mm Colour yellowish to brown with 
cltuk nuu kings * 

Distribution —NSW Holbrook, North America, Europe 
* Tins is the first record of the occurrence of this species m Australia. The 
specimens examined agreed exactly with the descriptions of European forms, the 
only different being a darker coloration 

Oypbib cirinita, n sp (Plate xxvi, figs 1-8 ) 

1 emale (tig 1 ) Shell, seen laterally, irregularly oval in outline, the 
gmitest height exceeding half the length and occurring slightly in front of the 
middle; dorsal margin arched, sloping evenly at each end, ventral margin gently 
curved smuated in the middle, anterior and poRtenor margins evenly curved, 
the anterior lower than the posterior Seen dorsally (fig 3) a regular oval, 
except at each end, where there is a projection of the left valve, greatest width 
occurring about the middle and not quite equalling the height Valves unequal, 
the left overlapping the right anteriorly, posteriorly and ventrally Surface 
smooth, except for the usual small scattered pits, anterior and ventral margins 
be&nng hairs, those of the posterior margin being unusually long Antennules (fig. 
4) with moderately long setae Antennae (fig. 5) with the setae of the ante¬ 
penultimate segment easily exceeding the tips of the terminal claws First leg 
(fig 0) with a powerful curved terminal claw bearing a row of denticles Caudal 
rami (fig 8) very long and exceptionally slender, terminal claw almost as long 
as the ramus, second claw only one-third as long as the terminal one, both claws 
denticulate and straight except for a pronounced hook at the end, terminal seta 
slightly shorter than the dorsal Colour brilliant green and orange Length, 
2 2 mm, height, 1 2 mm, width, 1 1 mm 

Male (Fig 2) Smaller than the female, the largest found only attaining 
a length of 1 9 mm Shape somewhat different from that of the female, the 
height being greater in comparison with the length, the dorsal margin more 
pronouncedly arched and the ventral margin straighter 
Distribution —N S W nolbrook 

Ctpria sotymi King 

This species has not been recorded since King very briefly described zt in 
1855 (p 63, riate x, fig C) It is evidently distinct from any other species 
recorded in Australia, since King describes it as being “nearly the tenth of an 
inch iu length, of a transparent green colour marked with very minute reddish 
spots” The locality given is Denham Court 

Ottos stobarti King 

Described by King (1856, p 62, Plate ix, Fig B) from a single specimen 
which was not dissected It is impossible to decide from the description whether 
this is a true Cypns t its outline suggests the subfamily Herpetocypndmae* 
King's description is as follows —“The shell is oblong and slightly smuated on 
the posterior dorsal margin The valves are unequal, the left being the larger. 
They are polished and apparently of a yellowish colour ” 

Distribution.—' Queensland* Moreton Bay 
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Cyfris olabkit King. 

This species also suggests the //erpstocypndtnae but until further specimens 
are obtained it is impossible to decide whether it is a true Cypns King's 
description (1865, p 03, Plate x, E) only gives colour and form M 8bdl oval, 
slightly renitorm, the valves very convex, vanegated with brown and a light 
reddish green in well defined notches of irregular but constant shape, the eye 
is yellow, shell punctured pilose” 

Distribution —N 8 W Sydney, Parramatta, 

Subgenus Cyfrinqtuh Brady, 1886 

Shells usually high, the greatest height being more than half the length, 
inner margin of the nght valve thickly tuberculate Brady desenbed Cypnnotus 
m a new genus in 1885 (p 301) with C tnngalensis as the type species, the in¬ 
equality of the valves being taken as a generic character, in this species the 
nght valve is gibbous and overlaps the left valve dorsally In 1889 Sars 
desenbed C dentato-maryinatus from Queensland, this species obviously belongs 
to the same genus as C cmgalensts , but lacks the dorsal projection of the right 
valve Sars therefore based the genus on the tuberculate nght valve and the 
fact that the propagation was sexual as contrasted with the genus Cypns which, 
was supposed to be exclusively parthenogenetic In 1903, Sharpe reduced 
Cypnnotus to a subgenus of Cypns , distinguished by the possession of tubercles 
on the nght valve margin He pointed out that the method of propagation is 
not always a genenc character among the Owtrocoda and that there are genuine 
species of Cypns , such as C testwfonana, which propagate sexually In this 
paper two species described by Sara under the genus Cypns have been trans¬ 
ferred to the subgenus Cypnnotw, their males are unknown but there is no proof 
that they are exclusively parthenogenetic although they are known to propagate 
in this manner under certain circumstances 

Key to specie* of the subgenus Cypnnotus 

A Surface smooth and polished 

B Right valve forming a dorsal projection 

C Right vahe considerably overlapping the left ventrally , fuscus 

CC, Valves even ventrally . cannata 

BB No dorsal projection of t he nght valve 

0 Length exceeding 2 mm ♦ leana 

CC Length not attaining 2 mm 

D Greatest height occurring in the middle dentato-margtnatus 

DD Greatest height occurring posterior to the middle tncongruens 
AA Surface marked by a reticulate pattern , , tenms 

•i 

Cyphinotus toboob Henry 

Proc Boy Soc N8.W, liu, 1019, p 44. Plate u., figs. 13, 14 

Distribution —N.S W Botany, Lismore 

CrPKiNOTtrs oabinata King 

Desenbed in 1856 (p 61, PI ix, figs. Cl-4) aa Cypns cannata. The bnef 
description and the figure* are characteristic of this subgenus, the shape of the 
shell somewhat resembles C cvngal&nsut, although the dorsal projection » situated 
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farther back on the shell King’s description is as follows*—“Shell nearly 
elliptical, but higher on the back, the valves are unequal, the Tight being pro¬ 
duced beyond the left at the posterior part of the dorsal edge giving the shell 
the appearance of a bell, the valves are polished, of a transparent greenish 
colour, with a darker quadrangular mark in the middle* Males darker and 
somewhat smaller” 

Distribution —Denham Court 

Cyprinotus ucana Bars 

Described in 1896 (Plate vn, figs 2, a~e) as Cyprts leana . 

Female Shell, seen laterally, o\al remfonn, the greatest height occurring 
at the middle, dorsal margin greatly arched, vential almost straight, anterior 
margin rounded, posterior higlter than the antenoi and obliquely truncated 
Seen dorsally, oval in shape, the greatest width occurring behind the middle and 
equalling half the length, more pointed antenorlv than posteriorly Valves 
slightly unequal, the right valve bearing a row of tubercles on the anterior margin 
and on the posterior portion of the ventral margin Inner duplicatures narrow 
Surface of the shell smooth and polished, the ends bearing small hairs Caudal 
raim slender, tapering distally, apical claw equalling half the length of the 
laraus Colour yellowish-brown Length, 2 7 mm 

Distribution —Hay, Yass 

Cyprinotus dentato-maroinatus (Baird) 

Described m 1859 (p 233) as Cypns dentato-marymatus Fully described 
and figured in detail by Bars in 1889 (PI i, figs 1-4, PI m, figs 1-11, PI iv , 
figs 1-14) 

Distribution, —N S W. Botany, .Centennial Park, Queensland, India; 

Ceylon 

Cyprinotus inoongbuens Ramdohr 

Syn C sydneia King, C ciUata Thomson 

First described by Ramdohr in 1808 (p 83), described by King m 1866 (p 
68) as Cypns sydneia and figured by Bars under that name in 1894 (Plate iv., 
figs 2 a-c) 

Female Shell, seen laterally, reniform, higher posteriorly than anteriorly, 
the greatest height r .purring behind the middle and exceeding half the length; 
dorsal margin curved, with a longer slope in front than behind, ventral margin 
almost straight Been dorsally, somewhat oval, much broader posteriorly than 
autenorly, breadth not as great as the height Left valve larger than the nght p 
overlapping it at each end and ventrally, light valve tuberculated along the an¬ 
terior margin and postero-ventrally. Surface smooth and polished with a few 
scattered pits Caudal rami curved, apical claw not nearly half as long as the 
ramus Colour yellow to orange Length, 1 4 mm 

Distribution —This is one of the few Ostracods with a world-wide distri¬ 
bution It is common in the neighbourhood of Sydney and specimens have been 
collected at Bangalow on the North Coast of New South Wales, It has been re¬ 
corded from New Zealand, North America, Europe and Asia 

Cyprinotus tenths, nsp, (Plate xxvii, figs 1-8,) * « 

Female (fig 1) Been laterally, irregularly oval m outline, with the 
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greatest height occurring in front of the 4 middle Dorsal margin arched, sloping 
more abruptly anteriorly than posteriorly; ventral margin straight, anterior and 
posterior margins truncated, the anterior higher than the posterior Seen dor- 
sally (fig 2) elongated oval, the greatest width occurring behind the middle, the 
sides curving to the posterior end bnt tapering to the more pointed anterior end 
Valves unequal, the left being larger than the right, right valve bearing a row 
of denticles on its anterior margin and also on the postero-ventral corner, inner 
dupkeatures narrow Surface of the shell covered with an irregular reticulate 
pattern, with diamond-shaped mesh&i enclosing numerous small pits (fig 8) 
Antennules (fig 5) beating long swimming setae, those of the antennae (fig 4) 
reaching beyond the terminal claws Second leg (fig 7) bearing a short curved 
claw and a long seta Caudal rami (fig 8) comparatively short, terminal daw 
equal to three-quarters the length of the ramus, second claw slightly shorter, 
neither claw bearing denticles, apical Beta Bhort, only attaining half the length of 
the dorsal sota Colour greyish brown, very transparent in alcohol Length, 11 
mm, height, 59 mm 

This species somewhat resembles C pellucida Sharpe, on important differ¬ 
ence is that in € pelluctda the right valve is larger than the left, whereas in the 
present form the exact opposite occurs 
Distribution —NSW Kensington 

Subfamily CYCLOC\ PRIDINAE 

Natatory setae of the antennae very long, exceeding the terminal claws by 
about half their length Second leg with three setae of different length, one or 
more reflexed Furca normal 

Key to genera of Cyelocvpndmae 

A Terminal segment of the second leg small, with two short setae and a long 
reflexed seta , . . Cyprta 

AA Terminal segment of the second leg long, with one short claw and two re¬ 
flexed setae « . Cyclocypns 


Genus Cyfbia Zenker, 1854 

Shell short and high, strongly compressed Second antenna of the male 
with two sense organs on the fourth segment Last segment of the second leg 
short, bearing two short daw-like setae and one long reflexed seta One species 
occurs in New South Wales 


Cypria pvsilla Bars* 

Described in 1896 (Plate vu, figs la, b) 

Female. Shell, seen laterally, somewhat semicircular in outline, the greatest 
height occurring about the middle, posterior margin rounded, higher than the 
anterior which is oblique; dorsal margin boldly arched, ventral almost straight 
Seen dorsally, oblong, the anterior end slightly narrower than the posterior 
Valves unequal, the nght slightly overlapping the left anteriorly and postero- 
Ventrally, and projecting much more dorsally. Surface of the shell smooth, 
margins densely hairy. Colour reddisb-brown. Length, 58 mm 

Distribution —N 8«W • Barely found in stagnant pools in the ucjmty of 
Sydney Bars’ specimens were collected at Waterloo 
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Genus Cyolooyprih Brady and Norman, 1880 

Second antenna of the male without sense organs on the fourth segment 
Terminal segment of the second leg long and narrow, bearing a short daw-like 
seta and two long reflexed setae About fourteen species have been described. 

Cyolocypius tenotssima, n sp (Plate xxix, figs 1-3 ) 

Female (fig 2) Shell, seen laterally, oval m outline, dorsal margin evenly 
curved, ventral distinctly sinuated behind* the middle, anterior margin curved, 
higher than the posterior, greatest height occurring in front of the middle and 
equal to slightly more than half the length Seen dorsally, broadly oval, more 
pointed anteriorly than posteriorly, greatest width occurring behind the middle 
Valves slightly unequal, the left overlapping the right anteriorly and posteriorly 
Surface granular, though not definitely sculptured, free margins sparsely hairy 
Natatory setae of the antcnnules and antennao very long Second leg with a 
moderately long end-segment bearing a short claw-like seta and two reflexed 
setae, one of which is nearly twice as long as the other Caudal rami (fig 3) 
long and slender, curved, end-claws long Dorsal seta almost equal to the apical 
seta m length Colour brown Length, 52 mm, height, 28 mm 

Ilf ole (fig 1) Slightly smaller than the female and higher in proportion 
to its length; dorsal margin more boldly arched, ventral almost straight Length, 
50 mm., height, 30 mm 

Distribution —N S W Orange 

Subfamily HERPETOCYPRIDINAE 

Natatory setae of the antennae shortened Second leg terminating in a 
beak-shaped end-segment, armed with a short claw Incapable of swimming m 
the adult state Three genera are represented m New South Wales 

Key to genera of Herpetocypndinae 

A Furra normal 

U Left \al\e larger than the right . Herpetocypns 

BB Right valve larger than the left . Candonooypris * 

AA Furca ending m three claws . ... Ilyodromus 

Genus Candonooypris Sars, 1894 

Shell oblong, height not attaining half the length Right valve overlapping 
the left Natatory setae of the antennae not attaining the tips of the terminal 
daws First pair of maxillae with short masticatory lobee, palp large, bearing 
a few claw-like spines, Propagation usually parthenogenetic 

One species occurs in New South Wales 

Candonooypris candonoides (King) 

Described by King m 1855 (p 06) as Cyprte candonotdee Redeaenbed and 
figured in detail by Sara in 1889 (p 35, Plate u, figs 1-2, PI v, figs 6-7) as 
Herpetocypns stanleyma Transferred to a new genus Candonocypns by Sere 
m 1894 

Distribution —NS W • Sydney, Vammlle, Buckanbe; Queensland; New 
Zealand, South Africa. 
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Genus HERPETOomus Brady and Norman, 1889 

Shell elongated. Natatory setae of the antennae not attaining the tips of 
the terminal claws Second segment of the first leg with one seta on the anterior 
margin Maxillae as in Cypns One species present in New South Wales 

Herpetocypbis laevissima, n sp. (Plate xxvm, figs 0, 7 ) 

Female (fig 6) Seen laterally, oval in outline, with the greatest height, 
which slightly exceeds half the length, situated behind the middle Dorsal margin 
arched, sloping more abruptly posteriorly than anteriorly; ventral margin dis¬ 
tinctly sinuated about the middle, anterior and posterior margins rounded, the * 
anterior being lower than the posterior Seen dorsally, regularly oval m outline, 
with the greatest width occurring about the middle, anterior end more pointed 
than the posterior Valves equal, margins sparsely hairy Surface of the shell 
smooth, except for a fow scattered and very tiny pits. Antennules with moder¬ 
ately long setae Antennae with very short setae which do not reach beyond the 
base of the terminal claws Second log ending m a curved claw and bearing a 
long seta Caudal lamus (fig 7) long and slender, second cla\y attaining two- 
thirds the length of the apical claw, both minutely denticulated, setae of equal 
length, dorsal edge of the ramus bearing a row of minute denticles Colour 
greenish-yellow Length, 1 4 mm, height, 72 mm 

Male unknown 

Dwtnbution —N S W Parramatta. 

Genus Ilyodromus Bars, 1898 

Shells highly compressed Valves equal or the left valve larger than the 
nght, inner dupheatures very broad Natatory setae ol the antennae poorly 
developed Caudal rami armed with three claws increasing in length distally 

Males unknown 

Six species occur in New South Wales 

Key to species of Ilyodromus 

A Surface marked by distinct longitudinal lines 

B Ventral margins of the valves almost straight , , stanleyanus 

BB Ventral margins deeply sinuated 

C Greatest height not nearly equal to half length Length exceeding 
1 5 mm • . varrovilltus 

CC Greatest height almost equal to half the length Length less than 
1 5 mm . . oblusus 

AA Surface smooth or delicately striated 

B Surface quite smooth * ... . vtrtdulus 

BB Surface striated 

C Dorsal margin forming an angle above the eye eubatriatus 

CC Dorsal margin evenly curved , eUip turns 

ILYODROMUS STANLEY ANUS (King) 

Described by King in 1855 (p 66) as Ccmdona stanleyana. In 1886 (p 89) 
Brady described Cyprts stanleyana from an immature specimen, it is doubtful 
whether this is identical with King's species Sara figured this species in 1894 
(Plate v, figs. 3a~e) and transferred it to the genus Ilyodromus 

Female Shell, seen laterally, elongated retuform in shape, dorsal margin 
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etiaight in the middle, sloping at each end, ventral slightly sinuated in the 
middle, anterior and posterior margins rounded and equal in height Been dor- 
Bally, very compressed, more pointed anteriorly than posteriorly Left valve 
very slightly larger than the right, overlapping at each end and ventrally; inner 
dupheatures very broad Surface of the shell sculptured with elevated longi¬ 
tudinal lines, with small scattered pits betwoen them CaudAl rami strongly built, 
of uniform breadth, claws well developed Colour dark green Length, 1 6 mm, 

Dwtnbutton —NSW Coogee, Maroubra, South Australia, New Zealand 

IliVODROMUS VARROVUiLlUS (Kmg) 

(ypn$ mrroxilhua King, 1855 (p 41), llyodromua varroviUtua Bars, 18114 
(p 41, Plate vu, figs la-c) 

l<emule Shell, seen laterally, narrow and somewhat oblong in shape, dorsal 
max gin straight for the greater port of its length, sloping anteriorly and pos¬ 
teriori} , ventral margin sinuated m front of the middle, posterior lounded, 
lower than the rounded anterior margin Seen dors ally, moderately compressed, 
oval in outline Valves and surface of the shell as in the preceding species 
Caudal rami coarsely built, expanded at the tips, daws well developed Colour 
deep green Length, 1 6 mm 

Distribution — N 8 W Bourke Street, Vommlle, Kendall, Holbrook; New 
Zealand 

Ilyodromus obtubus Bars 

Bars, 1894, p 46, Plate vi, figs 4ft-d 

remale\ Shell, seen laterally, remform, with the greatest height almost at¬ 
taining half the length so that this species is comparatively higher than the two 
preceding species, dorsal margin very straight, sloping at each end, ventral 
margin deeply sinuated at the middle, extremities obtusely rounded and of equal 
height Been dorsaiiy, oval m outline, moderately compressed Surface and re¬ 
lative size of the valves as in / Stanley anus Caudal rami strongly built, dilated 
at the tips, claws well developed Colour dark green Length, 1 4 mm 

Distribution —This species has not before been recorded m Australia. 
Bcverul specimens were obtained at Leura on the Blue Mountains Bars' speci¬ 
mens were reared from dned mud collected at Dunedin, New Zealand 

Ilyodbomub viRiDrmtJs (Brady) 

Bnefiy described as Cypns vmdida by Brady an 1886 (p. 88) Fully 
described and figured by Bars in 1896 (Plate u,, figs. 3, 4; Plate v, figs. 8-11) as 
IFerpetocypns wruhdus Transferred to the genus llyodromw by Bars in 1896 

Distribution —N B W Bourke Street Sydney, Condong district, Parra¬ 

matta, Queensland 

Ilyodbomus substbiatus Bars 

Videns Sels Bkrifter i Math. Nat Klasse, 1894, No 6 (p 46, plate vi r 
figs 3a-e) 

Female Shell, seen laterally, of irregular remform shape; dorsal margin 
slightly curved, angular above the eye, ventral margin distinctly sinuated, pos¬ 
terior margin rounded, \ery much higher than the anterior Seen dorsaiiy, 
moderately compressed, elongated oval m shape. Valves unequal, the left bring 
considerably larger than the right and overlapping it at both ends and ventrally > 
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inner duplicatures broader anteriorly than posteriorly* Surface of the shell 
marked by delicate longitudinal lines, not nearly so conspicuous as in J stem* 
leyanus. Caudal rami well developed, claws short and strong Colour light 
yellowish-green Length, 1*5 nun* 

Distribution —N S W Sydney, Botany, New Zealand 

Ilyodbomus jbolipticus Sars 

Sara, 1896 (Plate vu, figs 4a-c) 

Female Shell, seen laterally, elliptical; dorsal margin very slightly arched; 
ventral almost straight, anterior and posterior margins rounded and of equal 
height Seen dorsally, very much compressed, elongated oval in shape with the 
anterior end more pointed than the posterior Valves almost equal, the left very 
little larger than the right Surface faintly striated, ends hairy, the hairs be¬ 
ing long and far apart on the posterior margin Caudal rami with well developed 
claws Colour yellow tinged with green Length, 1 1 mm on an average, speci¬ 
mens collected at Lane Cove attained a length of 1 5 mm 

Distribution —NSW Bourke Stieet, Botany, Lane Cove 

Subfamily CANDONINAE 

Antennae composed of five segments in the female and usually six m the 
mak Natatory setae absent Terminal segment of the second leg bearing three 
unlike setae, two of which are backwardly directed, The members of this family 
have lost the power of swimming and are found ereepmg in the mud or on 
water plants Two genera are represented in New South Wales 

Key to genera of C and on mac 

A Furca normal ♦ . .» Candona 

AA Furca without a dorsal seta . Candonopeie 

Genus Candova Baird, 1850 

Antennae of the female composed of five segments, of the male six Second 
pan of legs five, sometimes six, segmented, with two backwardly directed un¬ 
equal setae and one long forwardly directed seta Furca noimal Males 
numerous 

Only one species of this large genus is known to occur in New South Wales 
CAKDOWA ItUTEA King 

King, 1865, p 67, Brady, 1886, p* 92, Plate x*, figs 7, 8, PI vuL, fig* 

10 , 11 . 

Female Shell seen laterally, subremform, greatest height occurring behind 
the middle and equalling half the length; dorsal margin moderately arched, slop¬ 
ing more abruptly posteriorly than anteriorly; ventral distinctly sinuated m the 
middle; anterior end rounded, posterior much higher and obliquely rounded 
Been dorsally, compressed, elongated oval in outline, the width equalling one- 
third of the length, anterior end more pointed than the posterior Valves equal 
Surface of the shell smooth and polished. Colour dart: green, dried shells, 
ghstemng white length, 1*3 mm. 

King's description of this species is very brief and tibe only mention of the 
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appendages is the statement that the antennae lack natatory setae Brady’s 
description is based on dried shells and unlortunately these were the tml> speci¬ 
mens available in the present case 

Distribution —N S W Sydney Cove, Con dong district, Tweed River 

Genus Candonopsis Vavra, 1891 

Antennae as in Candona Mandible with a very long palp Furca slender 
and without a dorsal seta. Ten species have been described, one occurs in New 
South Wales 

Candonopsis tenuis (Brady) 

Candona tenuis, Brady, Froc Zool Soc, 1886, p 92 —Candonofxw tenuw, 
Sars, 1896 (PI vn , figs 6a-d) 

Female Shell, seen laterally, remform, the greatest height equalling half 
the length and occurring behind the middle, dorsal margin fairly straight, ventral 
smuated, anterior margin lower than the posterior Seen dorsally, very com¬ 
pressed, anterior end more pointed than the posterior Valves equal, inner 
duphcaiures broad, ends bearing delicate hairs Surface smooth and polished, 
minutely reticulated Caudal rami narrow, dorsal seta absent, each terminal claw 
* with a denticle situated at half its length, Colour white Length, 90 mm 

Male Dorsal margin arched, ventral smus occurring m front of the middle, 
anterior end more produced than in the female Length, 1 0 mm. 

Distribution —N S W * Bourkc Street, Maroubra, Tweed River, Sumatra 

Family CYTHERIDAE 

Surface of the shell usually rough and uneven Antennules composed ot 
6-7 segments, not adapted lor swimming Antennae composed of 4-6 segments, 
the first of which bears a flagelJum Natatory Ketae absent Three pairs of legs 
which are very alike but vary in Rise Furca rudimentary, represented by two 
rounded lobes bearing one or more setae 

This family comprises few freshwater forms None have hitherto been re¬ 
corded from Australia 

Genus Llmnioytherk Brady, 1868 

Shell usually thin, tuberculate or spiny Antennules five-segmented, an¬ 
tennae four-segmented Branchial plate ot the mandible strongly developed 
Furca very rudimentary 

Ten species have been described, a new one is here added from New South 
Wales 

LmMiovTHRRR aspera, n sp (Plate XXIX, figs 4-8 ) 

Female (fig 4) Seen laterally, somewhat rectangular hi shape, higher an- 
tonorly than posteriorly, the greatest height occurring m front of the middle 
about the region of the eye Dorsal margin straight for the greater part of its 
length, sloping down towards the posterior end and anteriorly forming an arch 
over the eye, ventral margin smuated in front of the middle; anterior margin 
almost straight, curving slightly to meet the dorsal and ventral margins, pos¬ 
terior margin curved Valves almost equal, each marked by a distinct lateral 
furrow Surface not marked by any definite sculpturing but decidedly rough 
Antennule (fig, 6) five-segmented, the terminal segment bearing three setae of 
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e<|ual length and n fourth longer acta Antenna (% 7) composed of l'oui seg¬ 
ments, flagellum long, unsegmented. Caudal rami (fig 8) reduced to two 
rounded prominences, each bearing a terminal spine and a very short lateral 
spine Colour brown Length, 41 mm , height, 22 mm 
Distribution - *NS W Byron Bay 

IaU of works re}erred to 

Baird, W« 1859 Description of some new recent Entomostraca from Nagpui 
collected by Rev S Hislope Proc Zool Soc London 
Brapy, (t 8, 1886 —Notes on Freshwater Entomostraca from South Australia. 
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-- 1886-'Notes on Entoinostrnca collected by Mr A Hal> in 

Ceylon Joum Linn Soc Land Zool, six., p 293 

- f 1906—Notes on the Entomostiacan fauna of the New Zeulund 

Lakes Pr<n Zool Soc London Vol a 
llkNin, M. 1919—On some Australian Freshwater Copepoda and Ostraeoda 
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Kino, R L , I860 —On Australian Entomostrncans Proc Bug Sot Van Die¬ 
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EXPLANATION OF PLATES XXIV-XXIX 
Plate xxiv 

* Newnham ta fenestrata 

Fig 1—? Lateral view U 60), Fig 2 —dorsal view (x 60), Fig 3 —surface 
mailings (x 225) Fig 4 —shell margin (x 225) Fig 5 —ventral plate (x 60), 
Fig 6 —end segment, second leg (x 2S5) • Fig 7 — furca <x 358), Fig 8 —end of 
antenna (\ 225) Ftg 0 —second maxilla (x 550), Fig IQ—second maxilla <jf (x 
550^ . 


Plate xxv 

Cyprtdopats awtrahu, 9 

i ig 1 Lateral \iew (x 88), Fig 2—dorsal Mew (x 88) Fig 3—surface 
(x 200), Fig 4 - antenna (x 408) Fig 5 —first leg (x 550), Fig 6 —second leg 
(\ V>0> Tig 7 - furca (x 350) 

Plate xxvi 
_ * 

Cyprm crimta 

f ig 1 9 Lateral view (x 25) Fig 2 —rf lateral view (x 25). Fig 8.—9 
dorsal view (x 25), Fig 4 —9 antennule (x 62), Fig 5 —2 antenna (x 62). 
Fig 6—? first leg (x 70), Fig 7—? second leg (x 70), Fig 8—9 furca 
lx 50) 


Plate xxvii 
Cypnnoiw tenuis, 9 

1 ig 1 Lateral view (x 67), Fig 2—dorsal view (x 67) Fig 3—surface 
ix 270) Fig 4 —antenna (x 166), Fig 5 -antennule (x 168), Fig 6—first leg 
(x 166) Fig 7 - second leg (x 166), Fig 8 —furca (x 170) 

Plate xxYin 

Figs, 1-5 Cypretta hmuta, 9 

I ig 1 — Lateral view (x 105), Fig 2—dorsal view (x 105), Fig 3—valve 
margin f\ 210) Fig 4 -end segment, second leg (x 525), Fig 5 —furca (x 525) 

Figs 6-7 Herpelocyprte laevimmo, 9 

In: b Lateral view (x 72), Fig 7 —furca (x 100) 

Plate xxix 

Figs 1-3 Cydacyprw tenumma 

iigi 1 -tf Lateral view {x 94), Fig 2—9 lateral view (x 04), Fig 3 — 
V furci (\ 468) 

Figs, 4-8 Lmmcythere aspera, 9 

Fig 4 —Lateral \iew (x 94) Fig r > - first leg (x 450) Fig 6 —antennule 
(x 450). Fig 7 —antenna (x 460) Fig 8 —furca (x 450) 
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ANATOMICAL FEATURES OF THE MATURE SPOROPHYTfe OF 
SELAGINEllA VLtQINOSA 

By JE8B1K K. StKEC, B Sr 

(With nineteen Text-figures) 

{Communicated by Professor A A Lawson ) 

lRead 25th July, 192SJ 


Introduction 

A classification ot vascular plants, based on iLeir repioductive and uiuito- 
wnal features, has been made by Pro lessor Jeffrey (1897) According to tins 
elaHsifleation, vascular plants may be divided into two large groups The first 
group, the Lycopsida, includes the Jyeopods and their allies, and is eharar tensed 
by plants bearing small leaves and ventral or ad&xial sporangia Thu vascular 
cylinder may be cithei aiphonostelic oi polystelio, but is distinguished by the 
fact that no toiler gaps occui On the other band, in the second gioup, the 
Pteiopsnla, the plants have relatival} Itugc leaves, and foliui gaps arc a very 
i haraotenstic feature ot the vascular structuie The sporangia in tho-e types aic 
aboxial m position and, unlike those of the Lycopsida, are nunuuou* In the 
highei members oi the gioup true seeds are developed The Pt lopsidn include 
the ferns, and the highei vusculai plants, namely the dymnospennH and Angio- 
«tperms 

l)i Kcott, however, is of the opinion that tins elasw deal ion should be slightly 
alteied He claims that the Lycopsida should comprise the Lvcupodiales only, 
while their allies, such as the Equisctales, SphenopbvIIaJes and Psdotales, should 
)te placed m a separate group, to which he gives the name Spltenopsula The 
affinities existing among the members of this last gioup and the Lycopods arc not, 
m Hcott’* opinion, sufficient to enable them to be classified together The term 
Pteiopsida is still retained by Dr Hcott to include the Vibrates, Gvmnospeims 
and Angioepenus 

Of the more important of the earlier investigations made on the auatomy of 
the mature sporophyte of SeilayineUa, mention may bo made of the work of 
Spuug (1849) wlip draws attention to the difference in anatomy in the creeping 
and erect atom Later we come to the work of De Bary, who deaenbed the 
vascular bundle as being of the true fern type Subsequent writers, ah, for 
example, Vlodescue (1889), were occupied with an investigation of the nature of 
the layers immediately surrounding the vascular cylinder—the endodormis and 
pericycle. 

Towards the close of the nineteenth century, we have contribution* to our 
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knowledge oi the genus made bv btiussbuigei and Van Tieghem It is, kow- 
evu, to Piuie^Hw H J Haivey Gibson that we owe most oi our knowledge of 
the anatomical ieatures of SelagineHa a* a w T hole In a senes of articles (3.894- 
1902) he has given us a very exhaustive account ot the anatomy of ilie stem, 
leal lijrule and loot oi a great number of species Harvey Gibeon's work was 
turthcr earned on by Miss Mitchell (1910), who undertook an lmesbgatum of 
the striutuie of the strobilus The nature ot the root and the rkuophore, which 
ih )>Hwnt m some species, has also been studied by Uphof (1920) 

It is with a view to advance our understanding of the local species of 
tftlatjinclht, that the following m\estimations have been made These have been 
earned out entueJy on the mature sporophyte, no attention lieing paid to cyto- 
log](«il ddiiils m connection with the gametoph> tes oi young embryos 

The Plant 

s tlayintUa uhgtnosa in common to Eastern Australia, and glows pi ul ideally 
both in veiy moist and in dry soil The greater part oi the material for this 
study wa> < oil acted on the cliffs at Coogee, near Sydney, New South Wales, where 
it was glowing under extremely moist conditions Othei material, however, both 
iiont the National Park and from the Blue Mountains, New* South Wales, was 
gtowmg well m exactly levers© tonditions 

This Hpeues of Selagindla piesents an lnteiesting periodicity m the develop¬ 
ment of its vegetative organs The amal parts of the plant die away, generally 
alter a pencil ot lepioductivc adiuty, and fiesli shoots arise tiom the under- 
ground i Income, enabling the plant to carry on its activities toi a prolonged 
season 


External Morphology 

In its external morphology, this species ot Selaginclla Mime what resembles 
N laentt/ata as described by Harvey Gibson, but the internal anatomy of the two 
forms shows many distinguishing features *y uhgtnosa is ehaiactemed by a veiy 
distimt rhizome (Text-fig 1) winch may sometimes branch, and which varies 
irom about 2 to 4 cm m diameter The rhizome bears erect amal shoots, with 
leal bases m tlie lower portions These shoots are found m dose proximity to 
lh< point at winch the loot is given off, a feature chaiaotenstic of the Lycopsida 
in gem rai They arc about 1 cm in diametci m their thickest part, and grow 
to u height of 10 to 12 cm, although some were found of much greater length 
Tlie shoots bear two lows of lateral branches, bcanng the leayes which arc very 
small, anile, sessile and decussate 

Tin reproductive organs arc found m square sliapcd eones, cither terminating 
the main axis or the lateral branches Numerous specimens, however, were &und 
in wlinh \egdati\c growth had continued from the axis of the cone, after the 
completion ot its rcpiodurtne activity (Text-fig 2) Attention lias already been 
drawn to this fact by Osborn (1935) The occurrence of alternating sterile 
and 1 citile regions is wuggentive of the conditions found m the more primitive 
trtcupodmlcK This, together with other (acts relating to the distribution of the 
spoiangia, to be described latci, would tend to place S uhgtnosa among the lower 
species ol the genus, since it shows dose affinities to such tyj>es as Lycopodium 
v dago 

S uhgtnosa is characterised by the absence of the so-called rhixopbores, a 
point in which it resembles & cwpulata and S laevigata The roots which, as 
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already mentioned aiisc m close proximity to the aeml shoots, average *5 to 1 
mm m diameter and may give off lateral roots of much smaller dimensions. 

Anatomy 


In describing the microscopical anatomy of tins tv pc, the writer has, for con¬ 
venience, adopted the nomenclature foi the various tissues given by Harvey 
Gibson m his work on the on atom \ oi the genus These terms, as he point* out. 



Text-tig 1.—Habit Study of &* ul\gmo*a 

Text-flg 2.—Aeml shoot of 8. uhgvnosa showing alternating reproductive and 

sterile regions. 

are used purely “in a descriptive sense.” The limiting layer of the stem, be has 
called the “epidermis ” while the sdensed layer, usually lying inside this, is known 
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as the “bvpnderroiH ” Thin giadualh meiges into the ordinary parenchymatous 
cells of the ‘Vortex ” The unicellular or multicellular strands uniting the vascular 
cords to the (oitex are termed “trabeculae”, these mny be composed of either an 




Text-fig 3 — T S Aerial stem >S' uhgrnom a, epidermis, b, cuticle, c, hypo* 

dermis, d, cortex, e, trabeculae, f, steles (x 40) 

Text-fig 4 —T S Steles taken at different levels m the aerial stem of S* 

uUgmosa. (x 40) 

Text-fig 5 — T S Single stele S Hltgtiwua o, endodermis, h, pencycle; o, 
phloem, d, protoxvlem, e, pi unary xvlem, /, trabeculae. (x 820) 


endodenntd cell or two or more parenchymatous cells, connected with the endo- 
detfmal cell to form a trabecula The “endodemis” is composed of eutioulaneed 
cells arising from the eblorrtphyllaeeous Inver surrounding tbs side. This layer 
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Harvey Gibson has called the “perievele” The term “vascular bundle’’ m used to 
indicate a leaf-trace only, while the “stele,” infers to tbe vascular strand, cm losed 
within the so-called endodernris and peneyele 

The Aenal Stem 

In transverse section, the aenal stem of 8 uUgtmua (Text-fig 3) ts *em to 
have a distinct epidermis, with a very well marked cuticle In sections towards 
the base of tbe shoot, there is a well defined hypodermic of sclerenchymatous cells 
gradually merging into the thin-walled cells of the cortex Tins hypodenniK is 
not so well marked in sections near the apex The centie ol the section is oc¬ 
cupied by a large lacuna, traversed by unicellular or multicellular trabeculae which 
M?rve to connect tbe stele or steles, as tbe case may be, to the cortex 

Flections weic cut at various positions in the aenal stem, and up to as innnv 
as four steles were found (Text-fig 4) In some of the vounger shoots examined, 
however, this division into four had not taken place As the apex of the shoot is 
reached, the tonr steles gradually become joined, until finally onlv one remains 
On closer examination of the stele, it was seen to have a well-defined endo- 
darmifl (Text-fig 5) of relatively large cells, with a pencvole, the radial walls of 
each cell of which appeared thickened Tbe phloem is composed of protophloem 
and phloem parenchyma. Tt completely surrounds the xylem, but is poorlv 
developed in the region of the protoxylem In sections showing four steles, the 
piotoxvlem of each stele lies to the outside of the primary xviem As the steles 
join up, this position is retained, until finally, when one stele remains, it i^ seen 
to have a group of protoxylem at either aide The trochoids of the xylem -how 
well-marked spiral and Hcalanform thickening It must he noted in connection 
with the vascular structure of the aenal stem, that at the point wheie the vascular 
bundle goes to the leaves, no gap occurs This m one ol the chief chainet-eristic* 
which place the fielaginellas among the Lvcopsida 

The Leaf 

The leaf, m transverse sections (Text-fig 0), showed a thick cuticle developed 
ou both upper and lower surfaces The epidermal cells are fauly regular in 
shape; stomata each*possessing two guard-coils occur on the lowei stirffu* of the 
leaf (Text-fig 7) and tore developed in the region ot the midrib 

There is no development of palisade tissue in the leaf of S ultgwom the 
bulk of the leaf being composed of a very loose netwoik of mesophyll cells (Text- 
fig* 7) containing chlorophyll and with abundant air spaces between In the 
region of the nudnb, the cells are very much enlarged and lather mucilaginous, 
possibly serving to retain water Two groups of somewhat thick-walled cells 
occur on either side of the vascular bundle (Text-fig 8)* These are voung 
tracbcido^ cells and in some a definite thickotting could be seen on the walls No 
definite endodermis and peneycle were observed w the leaf, except perhaps at the 
extreme base, where the vascular bundle first arises from the stele of the aenal 
stem. The vascular bundle is composed of xylem and phloem, the former lying 
to the upper side of the leaf, and composed of the characteristic scalanfonn 
trochoids 


the Ligule 

In close association with tlie leaves df 8 uMgimea is found fhe liguk* It 
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occurs m the axil between the uppei surfaio of the leaf and the aerial shoot. 
Koi the most part, the ligules occurring with the Hporophylls ot the cone aeemed 
much bettci developed, several good examples were found, however, m association 
with the leaves In longitudinal section (Text-fig 9) the vascular bundle running 
out from the central stele to the leaf, was seen to be in dose promixit> to the 
base of the ligule 

\s has been described b> Harvey Gibson, the ligule is compobed of a mass 



Text-fig fi —■ T S Leal S uhqmwa a, cuticle, ft, epidermis, c, mucilaginous 
cdJh, group ot thick-walled cells, a, young traohetdal cell; 
f 9 \ftHcuhu bundle (x 150) 

Text-tig 7 - T S Lower epidermis of leaf of 8 ultgmosa a, stomata, 6, 
guard-cells c, nicHophyll (x 310) 

Text-fig 8 —T S Vascular bundle of leaf of 8 uUgtnosa a , young trachei- 
dal colla, ft, mucilaginous cells, e, xylem; d, phloem 310) 

Text-fig 0 — L S Ligule S uhgmom a, glossopodram, ft, sheath, c, vascular 
bundle running to leaf, (x 310) 


of cells with rathei dense protoplasmic contents Tt is swollen at the base, form¬ 
ing the gloroopodium, composed of veiy large tlun-walled cells, and surrounded 
bv a sheath of narrow colls In 8 ukginona tlie hguk tapew v*r> much towards 
the apex, the cells possessing dense granular contents and verj distinct nuclei 
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The Bhitome 

As bos been previously mentioned, the rhizome forms a very characteristic 
feature of 8 uhgmosa In transverse section (Text-fig 10) the epidermis shows 
a thick cuticle, its cells being square in shape Within the epidermis we find a 
relatively wide cortex, composed towards the outside of a hypodermic of sclensed 
eellB which gradually merge into the smaller and thin-walled colls of the inner 
cortex. 

The rhizome of S vhgmoea is solenostebc m its vascular structure, but the 



Text-fig 10.—T S Rhizome 8 uhgmosa a , cuticle; b, epidermis, e, hypo- 

dermis, d, cortex, e, phloem, /, protoxvlem; g, primary xylem, 
h, pith, (x 125) 

Text-fig 11 —T, S. vascular cyhnder of rhizome of 8 utigtnosa, showing branch 
gap. a, cortex, b, phloem, o, xylem; d, pith, (x 70) 

Text-fig 12.—T S root 8 ukgtnosa. a, epidermal cells, b, hypodermis; e, 
cortex; <*, stele (x 70) 

Text-fig 13 —T. S Stele of root of 8 ubgtaosa, a, cortex, b, tiuck-walled en- 
dodermal cell, c, thin-walled endodermal cell, d, phloem, t, pro- 
toxvlem; / primary xylem (x 310) 



294 


TJlt HATUKL SVOflOPHYTE OF SKLAOlNKLLA ULIGIMOSA, 


tndodernus and peneyde are not quite as definite as m the aerial stem Tlie 
greater part of the vascular cylinder is made up oi the scalanfonu tracheida of the 
xylem, with internal and external phloem The (cntre oi the section is occupied 
by the thin-walled cells of the pith 

The solenostelic character of the ihizome oi 8 idtgiuosa is oi particular in¬ 
terest phylogenetic ally This point is emphasis.*! by Tandey, who Bays “The 
solenostelic oi siphonoNtelio vascular cylinder seems an intermediate step between 
the primitive protostelic types on the one bund and the more highly advanced 
dialynteho types on the other” Bower also refers to the occurrence ot this con¬ 
dition, m describing the anatomy oi the axis of SelagmeUa, in the following 
words ‘‘In the more complex cases, the axis becomes polystehc or in some case# 
uolenostehc (rhizome of 8 laewqata) thus resembling similar vascular complica¬ 
tions seen m the stems of Ferns These may be held to be relatively late, and 
special developments from the non-medullated, inouostehc type, then ongm shows 
parallelism oi development rather than any nearn relation with the similar struc¬ 
ture seen in the Ferns ” 

At the point iu the rhizome from which a bianch is given oft, a distinct gap 
occurs in the vasculai cylinder A transverse section made at this point (Text- 
fig 11) shows the phloem continuous lound the end ot the xylem, uniting with 
that of tiie inner side At the gap, the parenchymatous cells of the cortex come 
in direct contact with those of the pith It is important to note that in this case, 
although the gap is prolongod forward, still no overlapping takes place, a step 
which would lead to a dietyostelic condition The occurrence oi the gap, however, 
has an interesting hearing on the relationship of thiH tvpe with higher forms 

The Hoot 

The root exhibits several characteristic features In the first place, the 
epidermis is not so clearly differentiated from the underlying cells as in the other 
organs examined, and the cuticle, although present, does not show the extensive 
thickness met with m other sections (Text-fig 12) In several sections of the 
root, there appear several rows of parenchymatous cells within the epidermis, 
while in others it gives place directly to a thick-walled hypodermis, an outstanding 
feature of the root section Within this hypodermis lies a relatively wide cortex 
of parenchyma enclosing a single stele. 

Unlike the rhizome, the root possesses a well defined cododenms and peri-* 
cycle The endodermis is usually one layer in thickness (Text-fig 13) and is 
composed, for the most part, of sclerised cells In the places where this thicken¬ 
ing lias not taken place, the endodennal cells can still be traced. The peneyde 
is composed of parenchymatous cells, within which lie the dements of the phloem. 
In the root, the pnmary xylem is usually made up of three or four very large 
trachdds, there being a single group of protoxylem dements at one side The 
phloem is poorlv developed m this region 

The Ajnees of the Hhisomc and Hoot 

The growing region of 8 ukgtnom has some interesting points, Growth 
could not be traced to a single apical cell, but rather to a group of eells tying 
just below the dennatogen and possessing ^very dense cytoplasmic contents Tory 
many sections of the apex of the rhizome were made, but in none was them evi¬ 
dence of a single apical cell, as ih many other Pfceridophytes Instead, the der- 
matogen was continuous over the apex, while lying beneath it was a small group 
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oi cells (Text-fig* 14). one or two of which appeared to possess two nuclei, as if 
the cells Here m the act of division Other cells, adjacent to these, seemed to have 
recently divided, although no trace of any bpmdfe could lie seen* It therefore 
seem* highly probable that growth in S uhgxtumi takes place from a group of 
menstomatic cells ami not from a single apical call 

Attention lias been drawn to the phylogenetic significance of this interesting 
pomt by Bower (1880) thus* “Jn many species of Selagmella a single initial cell 



Text-fig 14 —li 8* Apex of iluzome of 8 uligmom a, uieristenmtic cells 
(x 710) 

Text-fig* 15 —L 8 Apex of rhizome of 8* uhgmoaa showing en\eloping leases 
(x 175) 

Text-fig Id.—L. P. Apex of root of 8 «Ugmota a, young tracheulal cells; 

5, root-cap (x 175) 


is formed in the subaenal stem, m other species there is a more complex structure 
of the monstem, while in Lycopodium three initials have been observed, though 
the general habit is similar to that of the allied Sefogineilas.* The complex 
Structure Of the meristran may therefore be regarded as a primitive feature, since 
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it w found mi 1 lie genus Lycopodium mul also m & apwuloaa, a type which on 
the grounds of its radial shoot and anatomical structure is regarded as essentially 
primitive 

Another mteiesting fealuie of the apex is tlie very characteristic manner m 
ubith the voung leaves envelope it. a* shown in Text-fig 15 

in regnid to tin apex of the root, tlve dense cytoplasmic nature of tlie cells 
was again noted There is a distinct root-cap of large, loose, thin-walled cells 
Some distance hack from the apex, the differentiation into dcimatogcu, ponblem 
and pleimne could be seen (Text-fig 16) Several ver\ large nuclei were found 
>n the centre of the section, oecuimng in elongated cells w Inch would later develop 
into the traeheuls oi the older root As m the apex ol the tlnronio, no definite 



Text-Mg 17 —T b^’oiu 1 of S uhqmom a, stele, h, sporangia, c, sporophylL 

apical < ell uus obsei veil, so that it is piohnhle that in tlie root, wo have a luenstem 
nnuliu to that described above for the rhuoiue apex 

Spore Ptoduction 

As already stilted, the cones ol & uhjjinosa either occur at the apex of the 
lateral branches or terminate the main axis In transverse section tbev appear 
almost square (Text-fig 17), the anatomical details closdy agreeing with those 
of the aerial stem The cuticle of the epideimw is again a feature of note* but 
is not so well developed on the epideum* bordering the sporangia The sport* 
phylls are arranged in tour sets aiound the central axis, the vascular structure 
of this axis recalling that of the vegitahve shoot In the centre is a large lacuna, 
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traversed by uuieellnlar or lnultioellulin trabeculae which hold the single stele of 
the axis in position The endodenms and pern\tie are again clearly differen¬ 
tiated , the phloem surrounds the main mass of xylcm which possesses two groups 
of protoxylem The sporophyU bundles join the axial strand in the region of the 
protoxylem, the endodemus being continuous foi a \ery short distance at the 
base of the sporophyll Oblique set turns of these bundles ai*e often found in the 
cortex of the cential axis They arc essentially sunilax in their vascular anatomy 
to the ordinary vegetative leaves 

In longitudinal section (Text-flg 18) some further inteiestuig anatomical 
features are to be noted The single c enti nl stele of the axis is \ ery conspicuous, 



Text-flg 18 —Sketch of L S Cone of S uhgtnom a, sporophyll, b, flap, c, 
stele of axis, d, megasporangium, t, nucrospoiangium 
Text-flg. 10.—L S Megasporaugium of S* ultginosa. a, line of dehiscence, 5, 
wall: c, megaspore, d, stalk (x 160) 

and from this \ oscular bundles are given off to the sporophylls The latter are 
prolonged into a distinct flap on the lower side, and bear sporangia on the upper 
The occurrence of this well developed dorsal flap protecting the sporangia in many 
species of Sektgrnetta is regarded by Sykes and Styles os a primitive feature*. ie- 
eallmg the condition found in such types as Lcpidostrobm and tfpencmtw. The 
sporangia of A uhgtnosa are borne m the axils of the aporophylls, so that they 
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arise horn stem tissue and not lroin leui tissue as tu the more prumtm* members 
of the Lyeopodialee * 

Lying between the sporangia and the spoiopliyli is the ligule This allow* 
the buine anatomical tea lures as have been previously described icu this organ M 
it occurs with the vegetatne leaf, but it is more perfectly developed The vascular 
bundle ol the sporophyll is in close proximity to the Imsc of the ligule, but no 
bundle is de\ eloped to the sporangium 

Ax tegurds the distribution of the nucrosporangia and inoga#porangm, 6 f 
uhqinom shows some interesting leatures On examining the very young cones, 
the wntci found that only mioi osporangia were present, but later, however, mega- 
spoiangia make then appearance Numerous examples were found m which the 
mcgasporangia were borne towards the centre of the cone, while uucrosporatigia 
i\cie lying both above and below 

A similar arrangement to this has )x*en noted by Sykes and Styles in J> pumtla 
and Miss Mitchell also finds this indiscriminate arrangement in such typos, as S 
Martemn, S cauleaccns, & pat ala, & empidata and others Pbvlogenoticftlly, this 
leature is of great importance, and must be regarded as distinctly primitive, the 
Inore advanced types bemg those in winch the nncroeporangia are borue towards 
the apex while the mcgasporangia lie at the base of the cone, giving a possibility 
of pollination by gravity 

In a lew cases of the cones ot S uhgtnosa examined, an abortive sporangium 
occurred at the apex of the cone, being a possible indication that a second vege¬ 
tative phase was being entered upon No cones were found showing moga&por- 
nngia only 

In structure, both sporangia show a very much thickened wall The micro* 
sporangia all contain numerous microspores, with u distinct tetrahedrul division 
and a 1 datively smooth wall On the other hand, the mcgasporangia (Text-fig 
19) m all cases examined, were found to contain four large megaapores, giving a 
fourdobed appearance tu the sporangium Each megaspore possesses a duck 
spiny wall As has been previously stated, no examination ot the gnmetophytic 
tells was made, as the material had not been preserved with a view to the cyto¬ 
logies! examination of these featiucs 


Summary 

The duet lads to be gathered 1 j om the above investigation are as follows — 

L S uhffiftoHa is clmiacterised by the pTesonec of a radial type of shoot and a 
distinct rhizome* The ueml shoot* and roots are given off from the lUizome 
in close proximity to one another 

2 The rhi/ome is solenostchc, with* gaps at the point of departure of a brnxteb 

3 The vascular structure of the aerial stem shows as many as four sides* 

4. The leaves aw small, decussate, and well adapted to xerophytie conditions lie- 
cause of their thick cuticle, relatively few stomata, and the occurrence of 
mucilaginous and trncheidal cells in the region of the vascular bundles, 

6 The root in protosfcdjc, there is onh one group of profcoxylem 

0 Growth, both m rluzome and root, probably takes place frcnti a group of 
toenrtematic cells lying below the dermatogen, rather tlian from a single apical 
cell # 

7 ' f Tb» cones are borne nt the apices of the mam branch or terminating the 
lateral shoots A “selago” condition is common. 





8 Micresporattgia and megaaporangia shew an mcUamtninate arrangement, the 
latte?, when present, generally occupying the centre of the cone 
0. The microspores are numerous, but there are only four large megasporee* 

The above facts lead us to conclude that Snh§ wiki ukgttnasa may be classed 
among the more pnuutivo species of the genus* In relation to its external mor¬ 
phology, we may quote the words of Bower* "The discussion of the external mor¬ 
phology of the genus Selagmelia has led to the recognition of the radial type as 
relatively primitive, while those species with dqjeiventrsJ shoots are held to be 
more specialised and derivative” This, together with the frequent occurrence of 
a Selago condition, the mixed arrangement of the sporangia m the cones, and the 
presence of four megaapores within the megasporangium, all points to a dose 
relationship with the more primitive members of the Lyoopodiaks On the other 
hand, m the anatomy of the rhizome, there appears to he a alight advance on the 
primitive condition. It mpst be remembered, however, that the gaps formed in 
the solenostele ore caused bj the departure of a branch, and not by a leaf trace 
as in the more advanced Ptendopbytw 

A study of such primitive types us 8 uhgmosa must lead to a clearer know¬ 
ledge of the importance of the genus among other vascular plants Its hetero- 
Rporous character, combined with its relatively simple vegetative anatomy, makes 
Selagmetta one of the most interesting types, and one deserving very detailed 
examination. 

In conclusion, the writer wishes to express her indebtedness to Professor A 
A loiwson and Dr J McLuckie for the advice and help thev have given her in 
the moie difficult problems connected with this atud> 
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STUDIES ON AUSTRALIAN MOLLUSCA. Part xiv 
By C Hkdley, PLS 
(Plates xxx-xxxin,, and one Text-figure,) 
(Continued from Vol xlu, p> 719 ) 

[Read 25th July, 1928] 


Arca OBTuaoiDBS Nyst 

Area obtusotdes, Nyst, Tabl syn Arcades M4m Acad Roy Belgique, 
xxu, 1847, p 50 for Area obtu&a Reeve, Conch Icon, in, 1844, PI xu, fig 77, 
not Cucullwa obtuaa Phillips, 1836 —Area obUquata, Reeve, not Gray, op at, 
fig 80— Area atnenats, Philippi, Zeitseh f Molak, vm, 1851, p 53— Barbatta 
decurvata, Dunker, Index Moll* Mar Jap , 1882, p. 232; Lamy, Joum de Conch., 
lv, 1907, p 73 

Specimens from Moreton Bay were identified by Mr E A* Smith in 1889 
as A smensts I gathered a senes at the mouth of the Annam River in August, 
1916 

Bjcrthelinia 

Bertheltma, Crosse, Journ de Conch, xxm, 1875, p 39, PI n, fig 3, 
Morch, Joum de Conch, xxiv, p 374, Crosse and Fischer, Joum de Conch, 
xxxv, 1887, p 305, PI x , Fischer, Man Conch., 1886, p 950, Cossmann, Ann 
Soc Roy Malac Belg xxn, 1887, p 170, PI vu, figs 24-29, PI vm,, figs 1-2 

Referring to an article on EdentteUma (Hedley, Proc Malac Soc, xiv, 1920, 
pp 74-76), Mr M Cossmann wrote to me, "En effet vos figures d!Edentelhm 
sent identiqnes k cdle de Berthehma Crosse/' the “identiques” is doubly under¬ 
lined As I have not seen BertheUma I cannot express an opinion on this 
synonymy 

This identification lends an unusual interest to the Australian species as 
indicating a remarkable longevity For Berthehma was based on a fossil from 
the Eocene of the Pans basin This eccentric type was first regarded as related 
to Capuhu, then Morch transferred it to the Pleurobranchndae and Fischer 
finally assigned it to the true position in the Juludae 

Pedum bpondyixhdbum Gmelin 

Oatrea epondylotdea, Gmelin, Syst Nat, xm, 1761, p, 3385, not Oatrea 
Bpondylode», Gmelin, op eit, p. 3321 —Ostrea pedum, Bolten, Mas Bolt, 1798, 
p. llO^Pedum apondyloi&etm, Reeve, Conch Icon, xi., 1858, PI i, % 1, 
Chenu, IUustr Conch, 1843, Pedum p. 1 

A genus is added to the Australian fauna by a single notched valve of this 
species, which I gathered on the beach of Lizard Island, 19/7/16 
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SPONDYLCS AN ACANTHUS MaWS 

tipondylua anacanthus, Mawe, Linn Syst Conob, 1823, p. 47, PI xi#, fig. 
3; Fulton, Journ of Conch, xiv, 1915, p 359 

This distinct species is as yet unrecorded for Australia. On the beaches of 
Palm and of Lizard Islands I have gathered a few dis-assoeiated valves. 

Lima steak gki Souerby. 

Lima stranget, Sowerby, Conch Icon, xvui, 1872, PI m, sp 15 
In his recent monograph of the family Li undue m the Conehyhen Cabinet, 
Dr J Thiele follows the Challenger Report in reducmg Lima strangei to a 
synonym of L bullata The original flguie of L buUata (Born, Mua Caes 
Vmdobon, 1780, p 110, PI vi., fig 8) shows a shell, ascribed to Barbadoee, 
broader and more inflated than our fora Dr F Br&uer, who re-examined 
Born's type, confirmed (Site, k Akad Wjbs , lxxvn, 1878, p 23) the specific 
identity of Sowcrby’s figure of a Philippine specimen of L bullata, w the Con- 
ohologica lcomca 3a, 3b, with Born's type of L bullata Certainly there is a 
difference between L bullata and L strange% 

It appears to me that Lima jacksonensts (Thiele, Conch Cab, vu, 1220, 
p 51, PI 0, fig* 26, type locality, Port Jackson) is actually based on a young 
specimen of L strangei and thus an Australian species is simultaneously rejected 
as strangei but restored as joe ksonenm 

To L jacksonensts Dr Thiele doubtfully referred the Tasmanian Tertiary 
fossil erroneously identified by Temson Woods (Proc. Roy Soe. Tam, 1870 
(1877), p 118) as L subaunculata Montagu But Tate hud already made the 
correction by naming (Proc* Roy Soc Team, 1884 (1885), p 230) that fossil 
L jeffreysiana 

Modiolus areolatus Gould 

Mytilus (Modtola) areolatus, Gould, Proc Boat Soc Nat Hist, ijl, 1860, 
p 343 and Moll Am Expl Exped, xu, 1852, p. 452, PI 41, fig 562 —Modiolus 
australis, May, Illustr Index Ta« Shells, 1023, PL iv., fig 7. 

There is a large bearded mussel common to New Zealand and Tasmania and 
which reaches north to the latitude of Sydney. This baa been generally accepted 
os Modtola australis Gray, a view of its identity expressed by Pintehard and 
Gathff (Pio< Roy Soc Viet, xvu, 1904, p 251) and by Suter (Man. N 3 
Moll, 1913, p 867) But writers have not been quite unanimous, for early in 
its literary history Menke proposed (Zeifcs Malak, i., 1844, p 03) to unite Jf 
australis with M albicosta Lamarck, a judgment that was probably correct The 
few remarks Gray made about Ins single worn mid unlocaltsed valve are a poor 
foundation for a species In 1857 Reeve gave a figure of M. austrahs based on 
material brought from Queensland by Jukes and which may have belonged to a 
different species This shows a high pitched dorsal margin and very prominent 
umbos, a contour, in short, quito unlike the southern form with which this 
name is usually associated 

It is now suggested that Reeve’s figure of M austrahs actually represents 
the shell named Modtola phmescens by Dtinker and refigured by Lynge and 
Odhner But whether Gray's M austrahs be albicosta or phmssosns or neither, 
it is incompatible with the southern shell 

So it is proposed to advance for service in place of the misused M ’ austrahs, 
Gould’s name of M areolatus which is clearly identifiable from good fepm *ftd 
description, and of which New Zealand is the type locality kf &* 
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JlfiMJLDONAX DAOTYMTS, H.*p (Pl^e XYX1 , fig }L3.) 

Shell elongate ovate, somewhat the shape of a date stone, solid, a httle com¬ 
pressed, anterior end three-fifths of total length, bnguiform, posterior side short 
and broad with rounded angles Colour pale buff suffused with pale lavender 
towards the beaks; on this ground are irregularly disposed, narrow, radiating, 
brown lines sometimes in broken lengths and sometimes m jagged forks; the 
interior has a white margin round a livid brown centre Sculpture: irregular 
concentno growth lines, waved at the passage of the radials, overrun the whole 
shell, the centre of the disk is traversed by about eighteen rather coarse, evenly 
spaced, radial nblets, the anterior third and posterior sixth being left smooth, 
as striae these radials are noticeable on the umbonal area, independent of these 
radii is another series of closely packed microscopic hair lines which overrun the 
whole shell except a narrow anterior and posterior segment. On the inner 
ventral margin are twenty-two strong denticules, followed, after a few transitional 
bifid teeth, by a senes of sixteen smaller teeth at the antenor end, all these are 
visible from outside when the valves are clenched. The beaks make a close 
approach to one another The ligament is wholly external, whereas m H pictus 
it lias made progress in descent into the hinge plate. Length, 27, height, 16, 
breadth of conjoined valves, 12 mm. 

Hah —NS Wales* Kiama (type, R Helms), Twofold Bay (self), Gerrm- 
gong (Mr. Varney Parkes), Sydney (Miss L Parkes), Port Stephens (Har¬ 
graves Coll) 

This species is readily distinguished from H. pxotus which inhabits the * 
same zoological subregion, by its slender form and rounded posterior margin It 
is indeed the narrowest of the genus 

Dr Lamy has given a valuable summary of the genus Henudonax (Joum. 
de Conch., lxu, 1017, p. 264) with complete bibliography and figures of the 
hinge of H aardxoides Though some previous writers have counted two or 
three species Dr Lamy regarded Hemndonax as a monotypic genus On the 
contrary I point to four distinct Australian species m addition * to the novelty 
described above 

To begin with, Hermdonax donacifonms should be rejected from the Aus¬ 
tralian fauna because the original figure (Scbroeter, Einleit Conch, iu, 1786, 
p 68, n, PI vn, fig 14) shows a subtnangular shell, inequilateral, with a very 
short posterior side, grooved across the whole breadth of the valve, this is quite 
unlike any of the eliells figured under the name of donaetforme by Wood, Sower- 
by, Reeve, Chenu or Romer 

The first Australian species was named Donax carckotdea by Lamarck (An 
s vert, v, 1818, p. 550). It is an equilateral shell, furrowed across the whole 
breadth of the disk and with an orange spot inside, its type locality is the Nuyts 
Archipelago in the Great Australian Bight Later, it was figured by Deieasert 
(Recueil, 1841, PL vi, fig. 14). From Papuan material it was figured by Quoy 
and Gaimard (Zool. Astrolabe, in, ,1835, PL 81, fig 17-18) and again by Hanley 
(Cat Recent Shells, 1843, p. 82, PL 13, fig. 0) Probably this is the species 
which Reeve (Conch. Icon., h, 1844, PI 5, fig 25) and Romer (Conch Cab, 
J869, p. 109, PL 14, fig 16, 17) misidentified as Cordm* domwiforme. But the 
ff&mdonax common in South Australia and Victoria reported as eordundes by 
Tate tTraas. Roy. Soe. SJL, ix, 1887, p. 86) and by Pritchard and Gatliff 
(Proc Roy, Soo Victoria, xvi , 1003, p. 119) appears to me to be a second 
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distinct species and has been described by Gatliff and Gabriel as II chapmam 
(Viet Nat, xl, 1923, p 10, PI n ) 

The third Australian species is the Cardium austrdUense of Reeve (Conch. 
Icon, n, J844, PI v, fig 24) This is also equilateral but is differentiated from 
the previous species by being smooth on the anterior half Brasier wrote (These 
Proceedings, v, 1880, p 487) that it is rare in South Australia. Perhaps it has 
not been taken there since Dr J B Harvey obtained the type at Port Lincoln 
about 1842 It seems to me to be the species figured as Cardium donaciforme by 
Sowerby (Conch lllustr Cardium, 1840, p 6, PI vi., fig 27) Under the name 
of Dontmcvrdtwn australiense it was refigured by Vest (Jahrb deut mal gesell, 
in., 1876, p 291, PI 10, fig 1). 

A third Australian species was published by Tryon (Am Journ Conch, vi, 
1870, p 23, PI 1, fig 1) as Donax (Serrula) ptetus The habitat was unknown 
to that writer; specimens before me show piotus to range from Sydney north to 
Port Curtis, Queensland Like austrahense it has a smooth anterior end but is 
lees equilateral than that and when full grown develops a posterior heel, it is 
very Bolid and one of the largest of the genus, reaching a length of 40 mm 

Dr W H Dali (Trans Wagner Inst, in, 1900, p 963) has named Cardium 
donactforme Spengler as the type of this genus But von Martens noted (Zool. 
Record, 1870, p 172) that according to Moroh the type of Hermdonax is Donax 
pictus 

I repeat my conclusion (These Proceedings, xxx , 1906, p 540) that Hemn- 
, donax is nearly related to Cyaimomactra, this affinity is more apparent in the 
young stages of Hemidonax 

Dr Lamy rejects my suggestion that Eemdonax might enter the Crassa- 
telhtidae and restore*, it to Donacidae I feel more confident that the entire 
palhal margin should exclude it from the Donacidae than it should provide ad¬ 
mission to Crassatelhtidae It is not dear why Dr Lamy disallowed Fischer's 
reference to Tancredndae. 

Cardium oxygon tin Sowerby 

Cardium oxygonum, Sowerby, Conch lllustr Cardium, part 47, fig 9, 1833, 
Sowerby, Proc Zool Soc, 1840, p 107, Reeve, Conch Icon, u, 1845, P3 16, 
fig 77, Try<m, Am Joum Conch, vn, 1872, p 262, Shirley, Proc Roy Soc. 
Queensland, xxm, 1911, p 95 

Little is recorded of the distribution of this species The following may be 
noted—-Queensland* Burnett River (Shirley), Caloundra (T. H. Johnston), 
NS Wales Trial Bay (C Laseron), Middle Harbour (Miss L Parkes) 

Opisocardittm guiohardi Bemardi 

Cardium qmchardt, Bemardi, Joum de Conch, vi, 1857, p 53, PL 2, fig 4. 

Unrecorded for Australia. I collected several separate valves on a beach at 
the mouth of the Annam River, North Queensland 

Petaria inoonstans, n sp (Plate mx , fig 14, 15, 16) 

Shell small, solid, much inflated, roundly subtnangular, posterior end twice 
as long as the anterior, variable m the extent to which the posterior end is ab¬ 
breviated or prolonged Colour buff, fading to white at the margin and darken¬ 
ing to pale orange at the umbo, within pale yellow Sculpture- fine concentric 
hair lines imposed on irregularly spaced larger undulations. Umbo protuberant, 



BY C KMhZY 


305 


apex incurved Lunulo limited by a faint impressed line Length, 14, height, 
12, depth of single valve, 4 mm 

Hob —Cairns, Queensland Abundant on the beach as dead shells (self) 

Judging from the illustration, this is related to Cytheraea actmmata Soworby 
(Thes Conch, u, 1653, p 633, PL 136, fig 178) but differs by being longer in 
proportion to height and by the shorter anterior end 

Antigona levtjkknsis Smith 

Venus (Chsone) levukensts, Smith, Chall Report, Zool. xui, 1887, p 128, 
PI 3, fig 6 

This species has not been recorded from Australia. In July, 1916, 1 col¬ 
lected several dead valves on the beaches of Lizard and of Eagle Islands 

Bassina paohyphylla Jonas 

Venue pachyphylla, Jonas, Arcbiv fur Naturgeschichte, 1839, v, (l), p 
344, PI ix, figs 6, 7 

This proves to be the earliest name for the species now known as Venus 
paucilamellata Dunbar or Venus alatus Reeve The illustrations given by Jonas 
are excellent and readily recognisable though his* locality “Patna mare chmense” 
is of course erroneous At the same place the Australasian species, Cassis 
btcannata and Struthxolana sulcata, are also ascribed by him to China. 

Except that this name has been indexed in the Thesaurus and in Jay and 
Paetel, it has been completely lost by modern authors Even the paper in which 
it appeared has escaped the Royal Society Catalogue 

An unrecorded synonym of the related Bassina (CaUanmtis) disjecta Perry, 
seems to be Venus agancotdes (Biown, MS Cat Bligh Shells, 1822, p 45, No 
764 and Mawe, Linn Syst Conehology, 1823, p 46) This eompanson also oc¬ 
curred to Tenison Woods who, m his Census, remarked that the undulose frills 
of 1 enm lamelfata, stnate on the lower side and oi a pink colour, reminded him 
of the gills of a mushroom 

While examining Lamarck's collection m the Geneva Museum, I noticed 
that his Venus lamcttata, var 2 (Lamarck, p 698) was not that species but the 
New Zealand B yatei Gray 

Pseudaroofagia botanica Hedley (Plate XXXI., figs 17, 18, 19 ) 

TeUtna flmbnata, Homer, Monogr Tellina, 1872, p 84, PI 23, figs 4, 5, 6, 
not T fimbnata, Hanley, 1844 — TeUtna decussata , Angas, Proe Zool Soc, 1877, 
p 191, not T decussata of Wood or of Lamarck— Pseudarcopagta botanica f 
HedJev, Journ Roy Soc NSW, li, 1918, p M. 25, May, Proc Roy Soc 
Tasm, 1919, p 68 and Check-list Moll Tasmania, 1921, p 25, and Tllustr Index 
Tas Shells, 1923, PI xi, fig. 7 

The specimen here figured was taken by myself in Middle Harbour, the 
colour is dull white passing gradually into pale orange at the umbo, the length 
is 29 and the height 27 mm 

On the mainland I trace P botanica from Caloundra, Queensland (Kestevun) 
to Twofold Bay, N,S Wales (self). In Tasmania Mr W L May finds'that it 
reaches the east and south coasts and is particularly abundant m the Furnenux 
group T wetonae and f. botanica appear as geminate species (see discussion, 
These Proceedings, xxxv., 1910, p 416 and D, 6 Jordan, Bijd Dierk, xxu, p 
1?6-178), representing one another on opposite coasts 
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Pseudaroopagta was instituted by Bertm (Nouv Arch Mus., (2), i, 187®, 
p 204) for a small group of southern Tellimde easily defined by Laving the 
sinus confluent with the paihal hue* He planed there T decmmta Lamarck from 
Australia and T disculus Deshay cb from New Zealand He expected that the 
group would soon be increased by the addition of other species, but Authors 
generally have ignored the matter and the present is the first extension of 
Pseudarcopagta 

The first species, which 1 now nominate as type of the genus, was described 
as TelUna decmsata by Lamarck (An s. vert., v, 1818, p. 532) the type locality 
being King George Sound, W A As Hanley suggested this type is probably 
illustrated by the unnamed fig 2, PI 292 of the Encyclopedic methodique. Three 
years before Lamarck wrote, a very different shell, possibly a SemeU, had been 
described by Wood (General Oonchology, l, 1815, p 190, PI 43, fig 2, 3 and 
Index test. 1825, p. 22, PI 4, fig 81) as Tellma decunbata On tins account, 
Gatliff and Gabriel (Viet Nat, xxxi, 1914, p 83) renamed tbe Australian shell 
TeUtna victonae 

Pbtrioola pbeudouma Souvcrbie 

Petnoola pseudohma, Souverbie, Journ de Conch, x , July, 3862, p. 231, PL 
9, fig 1, Venerupis texta, Sowerby, Conch Icon, xix, November, 1874, PI 2, 
fig 9* 

The type of this species was obtained from lie Art m New Caledonia by 
PW Montrouzier V texta, which has not hitherto been recognised as conspecifle, 
was reported from North-East Australia I have taken it at Green Island, near 
Cairns 

PSAMMOBIA BOSfUTEW Crosse. 

Paammobia rwmtm, Crosse, Journ de Conch, xxi, 1873, pp 66 and 129, 
PI v fig 6 

The range of this New Caledonian species is now extended to Australia by 
a single vdve which I picked up on the beach of Lizard Island, Queensland, 
19/7/16 It was determined by comparison with the type of Crosse which, with 
Crosse’s autograph label, is now in the Australian Museum 

Argoxauta noTTGimi Maltzan (Plate xxxi, fig. 11) 

Argouauta bottgen , Maltzan, Journ de Conch, xxix,, 1881, p. 163, PI 9, 
fig 7, Smith, Ann M?ag Nat Hist, (5), xxi, 1887, p 409, PI 17, fig, 1-6, 
Brazier, Cat Austr Cephalopoda, 1892, p 3, Hoyle, Proc Boy Phys Soc. 
Edinburgh, xm, 3897, p 365, Hidalgo, Rev. It Acad Chen Madrid, 1905, p* 
9, Dali, Bull Mus Comp Zool, adm, 1908, p. 226, Betty, Bull Bureau 
Fisheries, xxxn, 1914, p 277, text-figs 3-7, PL 48, fig 5, Massey, CephaL Terra 
Nova Exped, 3916, p, 143, fig 1, 2 

Though reporter! from Australia, no definite locality on our eoaat has been 
indicated for this species It is, therefore, interesting to record that an empty 
shell, maj diarn 38, min diam 21, breadth 16 mm., was collected 18/5A® on 
Maroubra beach near Sydney, after a heavy gale, by Mr F A. McNeill BefhAps 
ihe record by Blamville (Diet Sm Nat, xlin, 1826, p 23S) df AtgonmM 
trtamcosta from New Holland was based on the present speeis. Our sMl haJS 
a general resemblance to A owemi , but, as Smith has shown, the rough granular 
ibrfaee provides a good recognition mark to distinguish A bSttgert from the 
rest of the genus. 
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The “Albatross” took it off the Hawaiian Islands and the "Term Nova” met 
it off the New Zealand coast m about the latitude of Sydney. This distribution 
suggests that it is a tropical species which has drifted to our beach, 

iSxABQIKULA BAJULA itcdley 

Emarg%nula bajula, Hedley, These Proceedings, xxxvw, 1913, 270 

This Sydney species has been reduced by Dr. Thiele (Conch, Cab, 1915, p. 
86) to a synonym of the 'Western Australian E, Mecia A. Adams It was only 
distinguished from E ddecta after my examination of the type of E dulecta m 
the British Museum. 

With all deference to the valued opinion of the Berlin eonehologist, I submit 
that his conclusion is based on a misapprehension of thet identity of E ddecta 
B> an interrogation mark, Dr Thiele expresses doubt whether that species is re¬ 
presented by a figure of the type given by the author. Dr Thiele gives an 
original figure (Plate 10, figs 13, 14), different in shape, longer in proportion to 
breadth and with twice as many radiate as the type it is evident that a species 
different from E tMlecta and probably E bajula is here shown 

Perhaps E bajula should be transferred to Emargtnella 

Emahoinula devota Thiele 

Emarpmula devota, Thiele, Coneh Cab, in, abtb 4a, 1915, p 81, PI 9. figs 
27, 28 Type locality, Port Jackson 

This species is on addition to our fauna 

Emarointoa HEPiiBYi Thiele 

Emargimda hedleyi, Thiele, Conch. Cab, n, abth. 4a, 1915, p 74, PI 9, 
figs. 8, 9. Type locality, Port Jackson— E ddecta, Angas (not Adams), Proc 
?ool Soc, 1867, p. 219 —E Candida, Angas, Proc Zool Soc, 1877, p J89, not 
& Candida A Adams, Thee Conch, m, 1863, PI 246, figs 45, 46, not E 
Candida Thiele, op at , PI 8, figs 15,16, 10a, * 

This Perowaa shell has hitherto been confused with its geminate E Candida 
A Adams from Port Adelaide From that it can be distinguished by shorter 
length, higher arch of back, and blunt, submedian apex 

EtiRYTftooHirs danibli Crosse. 

Clanculus dantek, Crosse, Joum do Conch, x., 1862, p 407, PI 33, fig 5 — 
Trochus danteh, Fischer, Joum de Conch., xxui., 1875, p 49 and Coq Viv, 1878, 
p. 326, 417. PI 102, fig L— Qibbula Amtell, Pilsbry, Man Conch., xi, 1889, p 
229, PI 32, figs 57, 58, 58a. —Gtbbida filosa, Garrett, Proc Cal, Acad 8m, iv, 
1872, p 201 

Unrecorded for Australia. I found a single shell on the beach of Lunrd 

Island, 18/7/18 

Eurytrochue was proposed by Fischer (Coq Viv, Troque, 1879, p. 417) for 
Troohus eosti Angas, dameh Crosse, lehmmnt Menke and reeve* Montrouzier He 
afterwards selected (Man. do Conch., 1885, p 824) E danieU to serve as type 
I think that T. lehmanm and hi carinata Adams (= com Angas) do not agree 
with this type and suggest that they be withdrawn from Eurytrochm and trans¬ 
ferred to MimoUa In their place I add the following Australian species to 
Eurytrodhus, — 0ti?bukx cott cwww Dubker, Gtbbuta mticcutlochi Hedlay, Trochus 
pUbejus Philippi and 8ibUda strtmtfti A Adams 
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CALUOTROCHUS 8TRIATULUS GtalTCtt 

Trothus struitula, Giinett, Pioc Colit Acad, 1 , 1857, p 102 — MonHeek, 
stnatulu Paetel, Cat, i, 3887, p 568- Mwrganta stnatula, Pilsbry, Man of 
Conch, xj, 1880, pt 249, PI 61, figs 39, 20, Melvill and Htauden, Journ de 
Conch, vni, 1806, p 120 —Turbo phastcmella, Desh&yes, Conchy! de L'lle de 
K6auion, 1863, p 74, PI 9, fig 33-14— Trochus phasianella, Fischer, Joarn de 
Conch, xxii, 1874, p 136 and xxiu, p 49, Coq Vivant, 1879, p 363, PI in, 
fig 4 and p 418 —Gibbula phmtanella , Hedley, Mem Austr Mus, m, 1899, p 
405, not Turbo phastanella C B Adams, Panama Shells, 1852, p 195* 

Unrecorded for Australia 1 found a few specimens on the beaches at 
Eagle Island, at Two-Isles and Roeky-Islc off Cape Flattery, Queensland I 
have also seen it tiom Lord Howe Island 

Monilea belcher: Philippi 

Trochus belohen, Philippi, Zeitsch. Malak, vi., 1849, p 148, Conch Cab, 
3852, p 302, PI 44, fig 3, Watson, Chall Rep Zool, xv, 1886, p 71 

This species has not been recorded from Australia. I found a few speci¬ 
men in July, 1916, on Rocky-Islc off Cape Flattery, Eagle Island and Lizard 
Island 

Astraea sirius Gould (Plate xxx, fig 1) 

Turbo (Stella) sinus , Gould, Proc Bost Soc Nat HiBt, in, 1849, p 83; 
Hediey, These Proceedings, xxxvm, 1913, p 283 

TJio common Sydney Astraea was identified by Angas (Proc Zool Soc, 
1867, p 214) as Uvanilla tentomforrms Jonas On re-examination, and with a 
distrust of the identification of Angas, bied of experience, I now consider that 
the species of Jonas is a form of South-West Australia, differing by the features 
of the base from ours In tins connection it is noteworthy that most of the 
marine Australian gasteropoda handled by Jonas, such as Astraea aurea, Fusinus 
dunken, F phthppi and Cassis btcartnata, were of South-West origin 
In tins ease our shell will resume the name given to it by Gould, 

Following are notes on the animal, to accompany my drawing of the living 
mollusc Where the water is dear the species is abundant on rocky ground at 
half-tide level, near Sydney The epipodial fringe is here reduced to a ragged 
nbbon extending from behind the ocular tentacle to a point half-way to the 
end of the operculum There ore on each side four cirrhi, three round the 
operculum and one anterior to it, these are short stumpy little tags Frontal 
lobes quite absent It is suggested that Astraea has degenerated from the Turbo 
type m the direction of Nenta The elongate paucispiral operculum is further 
from the primitive multispiral type than that of Turbo The loss of the frontal 
lobe also indicates a recession from the primitive epipodial development. 

Kesteven (These Proceedings, xxvn , 1902, pp 3-5, figs 2, 4, 5) has described 
and figured the operculum and radula 

Nerita melanotbagus Smith (Plate xxx, figs 4, 5 ) 

For previous notes see These Proceedings, xh, p. 706 The ova of this 
species has not been described previously They are deposited on shells or 
stones in small irregular groups of ootheca. Each nidus is from one to two 
millimetres long, appearing as a small, oblong, hard, white scale On xnagni- 
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flcotion, the cluster is resolved into several hundred, minute, spherical eggs 
closely packed in a connecting membrane The whole assumes the shape of an 
inverted boat attached by the margin The eggs project from the upper sur¬ 
face, the undei side is smooth and glossy 1 collected the example figured m 
Middle Harbour, 9th August, 1917, under stones at mean low tide 

V 

Patella oxvonms Menkc 

Patella onychitis, Menke, Moll Nov Holland Spm, 1843, p 34. 

This name has not been recognised by modern students The suggestion is 
now put forward that it may be a synonym oi Patellouta septiformns Quoy and 
Gaunard, Zool Astrolabe, 1834, PI 71, fig 43 

Cheilea undulata Bolten 

PateUa unaulata, Bolten, Mus. Bolt., 1798, p 4 for Martini, Conch. Cab, 
i, 1767, Pi nu M fig 119, 120 — Mttrulana neptunt, Schumacher, Essai Nouv 
Syat, 1817, p 183 for the same figure of Martini and Rumpbius, Mus Tab 40, 
fig P — (Jalyptraca dormutona Reeve, Conch Icon, xi, 1858, PI u, fig 6a, 5b 

This seems to be the proper name for a shell erroneously recorded from 
Australia by various authors as Calyptraea equestns Both Lamarck and Linn6 
confused two species in their references to Patella equestns According to 
Hanley (Ips Linn Conch, 1855, p 414) that species is characteristically shown 
by Gualten, PI 9, fig x 

1 have seen C undulata from the Sow and Pigs reef in Sydney Harbour 

and have gathered it at intervals between the Capncom Islands and Torres 

Straits 

Ckepxdula aouleata Graelin (Plate xxx, fig 6 ) 

Patella aculeata , Gwelin, Syat Nat, nu , 1791, p 3693 

This species is one of the few that range round the whole world In Sydney 
Harbour it lives on the under side of stones in the Ekloma zone, at or near low- 
tide level The animal is uniform buff, the head and mantle with numerous 
opaque white- spots The land part of the foot is fast to the shell, but the 
fore foot is extremely mobile, it can reach out far enough to nght itself when 
the animal is turned over on to its back, sometimes the anterior margin appears 
truncate, at other tunes, and as m my drawing, it is e margin ate The muzzle 

has two projecting lobes which are constant m all attitudes The tentacles are 

moderately long, with eyes on the outer side of their swollen base. Intromittent 
organ behind the nght tentacle and usually doubled back Body much com¬ 
pressed, the aides extending m thin flanges At the antenor end the mantle 
forms a short siphon. Ctenidium extremely large, roofing the whole chamber 
behind the bead 

Cewthium dorsuosum Henke (Plate xxxi, fig 12 ) 

Cerithtum tuberculatum, M'mke ( not Lamarck), Moll Nov Holl Spm., 
1843, p. 19.— CerxtUum dotsuoeum, Meuke, Zeitschr Malak, i., 1844, p 60, not 
Centrum dorsuosum, Sowerby, Thee Conch, fa, 1855, p 867, PI 181, figs 138, 
139, 140 — Centhium tuberculatum, Sowerby (not Lmn6), Thes etc., p 870, PI 
182, figs 164, 165, not 162. —Cerxthxum janneUn, Hombron and Jacquinot, Voy 
Pole Sud, 1842-1863, Holl, PL 24, figs 19, 20; Rousseau, Moll, 1854, p 104 — 
Qmthtum vamegattm var. jcmeRei, von Martens, Zool, Ergeb Reis Niederl 
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pstmdf, Bd. it, 1897, p 171 — C$ntkium joint to vor. moniUferum, Bblffejr, 
Proc., Roy Soc Queensland, zziz, 1917, p 110 

This species is generally distributed on the coast of Queensland as tb& 
following records show St Crispin’s Reef on the Outer Earner (McOnllohh), 
Eagle, Hope and Palm Islands (Hedley), Facing Island (Kestrven), CaloU&drfc 
(Johnston) * 

Cerithium vionali Sowerby 

Centhtum vignah, Sowerby, Ann Mag Nat Hist, (8), ix*, February, 1912, 
p 237, fig 1, not Terebrdha i ngnak, Cossmann, Ess Paleoeonch eomp, vn., 
1906, p 242, PI x«, flg 14, 

New to Australia, One specimen collected b\ myself dead on the beach at 
Lizard Island, North Queensland, 19/7/10 

Ataxocerithium abbreviatum Brazier 

Centhtum dbbreviatum, Brazier, These Proceedings, i, 1877, p 316, Melvill 
and Sianden, Jonrn of Conch, vm, 1897, p 409 — Ataxocenthium abbrevtatum , 
Hedley, Rcc Austr Mus, iv, 1901, p 120, PI xvn, fig 24, Hedley, These 
Proceedings, xxxu, 1007, p 481, Not Centhtum abbrevtatum Deshayes, fide 
Cossmann Ataxocentlnum brazten, Cossmann, nom mat, Essat Paleoconch 
Comp, vu, 1906, p 92, footnote 

This species has been reported from Kaiow, Papua, from Litu, Loyalty 
Islands and from Masthead Island, Queensland Noticing that Brazier’s name 
was preoccupied for an Oligocene fossil, Cossmann lias changed it as above He 
does not, however, give the original reference on which Deshayes* name depends 
and I am unable to recover it Apparently Cossmann’s synonymj is based on 
Melanta abbrevtata Defrance (Diet Sei Nat, xxix, 1823, p 467) which is in¬ 
effective. Cossmann also (p 01) extends this genus to New Zealand m the 
person of a fossil, Ataxocenthium huttom (Centh cancellatum, Hutton, not 
Lamk) 

Brrrnm laoertikum Gould 

Centhtum lacerttnum, Gould, Proc Dost Soc Nat Hist, vn, 1861, p 386; 
Gould, Otia Conch, 1862, p 141, Sowerby, Conob loon, xv., 1866, PI xvin., * 
fig 120, Tryon, Am Joum Conch, n, 1866, p 286; Ten tPoods, Proc Linn. 
Soc N S W , u , 1878, p 258, Ivobelt, Conch Cab, 1898, p 248, PI 43, flg. 

7 —BitUum grmanum, Angos, Proc Zool Soc, 1867, p 208, Watson, ChaU. 
Rep, 7a k>1 xv, 1880, p 539, Hedley, Proc Linn Soc NS.W, xxxix, 1015, p. 
718, PI 77, flg 6 (from Gould’s type), Not Centhtum grmanum Kieuei, Coq 
Viv, 1842, p 72, PI 19. fig 3 

Misled by Angas, who asserted that lacerttnum was the some as pronomwa 
from Western Australia, subsequent writers have reduced Gould’s name to 
Synonymy Having reconsidered the matter, I find that lacerttnum consistently 
differs from grmanum by less height, greater proportionate breadth and more 
closely packed grams I conclude that Gould's lacerttnum should be resumed for 
the Sydney shell and that B granartum does not rgach the Pacific coast The 
species recorded as B grananum from New Zealand is, in my opinion, wrongly 
identified 

Tbifhora gancellata Hinds. 

Triphorie cmceUatm, Hmds, Ann Mag. Nat. Hist, xi, 1843, fv 18, Zool. 
Sulphur, 1844, p 28, PI 8, fig 6. 
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New to Austreha. Collected by sd£ 8/8/16, dead an tbe baaeb at Rocky- 
Isle off Cape Flattery, North Queensland. 

TatPHORA OONCTONA Hinds. 

ZVtpAorw coacrtwitw, Hinds, Aim. Mag. Nat Hist., xi., 1843, p SO; Zool. 
Sulphur, 1844, p, 31, PL 8, fig 20 

New to Australia. Collected by self, 6/8/16, dead on the beach at Two* 
Isles, off Cape Flattery, North Queensland. 

Tjufhora DtJCOBBtfSts Jousseaume 

Mastoma ducosetma, Jousseaume, Bell Soc Malac France, i , 1884, p, 261, 
PI 4, fig 10 

Unrecorded for Australia. 1 took a few specimens on the beach at Two- 
Isles off Cape Flattery 

Tbiphora monilifbha Hinds 

Tnphons tnonthfer , Hinds, Ann Mag Nat Hist, xi, 1843, p 19, Zool 
Sulphur, 1844, p 30, PI 8, fig 14 

New to Australia. Taken by self, 5/8/16, dead on the beach at Two-Isles, 
off Cape Flattery, North Queensland. 

Turbitrlua joannak, nom mut 

Turrtfella (Colosptra) crenulata, Donald, Free Make Soc, iv , 1900, p 52, 
PI 5, fig 2, 25, not Tvrntella cremUato Nyst, Descrip Coqmlles Polyp foss 
Belgique, 1843, p 399, PL 37, fig 6— TurnteUa retvet, Cossmann, Essais Paleo- 
oonch compar., ix, 1912, p. 119, not Tumtella recvei, Dautsenberg and Fischer, 
Journ. de Conch, liv, 1907, p 163 

It was noted by Cossmann that a name given to a Sydney shell had served 
for more than half a century to distinguish an Ohgoeene fossil from Belgium. 
Unfortunately he mistook the author of the recent shell who was not, as he sup¬ 
posed, Mr Iiovell Augustus Reeve, but who waa Mrs. <1 B Longstaff, formerly 
Miss Jane Donald Also he overlooked the fact that the name of Turrttella 
reevet was already in use for a shell from Annum This last error enables me 
to carry out CoBSmann's intention to name it after the talented lady who des¬ 
cribed tbe Australian shell 

CVMATIUK FTBUli LutnA 

Much learning and skill were brought by Sylvanus Hanley to bis analysts 
of the names m Luwean conchology. Yet the principles which guided him were 
so different from the rules which now prevail that some of his conclusions may 
be reviewed with advantage 

Murex pyrum was founded by Linni (Syst Nat, x, 1758, p 749) on tbe 
following figures —“Bumf. Mus. t 26, f. E f 9 The “gedroogte peer” was de¬ 
termined by von Martens (Qedenkboek, 1902, p. U6) to be T pynmj “Gault, 
test t 37, f 7 W The T pynm of authors, fide Hanley; “Argenv. conch fc 13, 
f 7.” T B&coetoma of Reeve, fide Hanley; “Regenf t. 6, f 80.” T pyrum, 
fids Deehayes (An. s. vert, uc., 1843, p, 638); “Regent t 6, f 50 99 T elavator, 
fide Hanley 

The proposal of Hanley (Ips. Lmn Conch, 1855, p 290) was to discard the 
original account of the tenth edition and to decide the identity of U pyrtm by 
the twelfth edition tfbere different characters point to a different shell On this 
ground he determined the Liimean fit pyrum as being that shell which Reeve 
figured as Triton obvator. 
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On the contrary I now suggest that, since Linn6 included three different 
species under Mures pyrum, the name should be indicated by the majonty of 
citations and that early writers, such as Dillwyn, were justified m eliminating 
the other two i'rom the residual which they regarded as Mur ex pyrum. The rul- 
ing of Hanley has been generally disregarded 

A fine example of Cymedium pyrum, 115 mm in length, was taken by Dr 
H L Kesteven on the beach of Facing Island, Port Curtis, Queensland This 
is the first appearance of the species m Australia, for m recording C . pyrum 
(These Proceedings, xxxiv, 1909, p 451) I had followed Hanley's guidance. An 
unquoted figure of C pyrum is Hirase, Conchological Magazine, June, 1907, PL 
xu, fig 87 

Both the related species, C sarcoetoma Reeve and C clavator Dillwyn (t=s 
for mas w Perry), occur in Queensland 

Natica bougei Sower by 

Natica bougei, Sowerby, Proc Malac Soc, viu, 1908, p 17, PI 1, fig 3 

Some specimens I found cost up on the beach at Rocky-Isle off Cape Flattery, 
3/8/16, enable me to add this species to the Australian list 

Podiniobs petivkriana Recluz 

Nattca petuwnana, Recluz, in Chenu, llJustr Conch Lavr, 12-13, 1843, 
Natica, PI 2, figs 5-9— Natica btcolor, Philippi, Zeitschr Malak, 1848, p 156 
and Conch. Cab, p 43, PI 6, fig 4, Reeve, Conch Icon, ix, 1855, PI. iv , 
fig. 17 

This earlier name of Recluz scorns to have been overlooked The species 
occurs in Queensland and in North-West Australia 

Podinioes sordid us Swainson 

Natica sordtda, Swainson, Zool Illustr, 1st ser, vol. n, PI 79, central 
figures (No\ f), 1821 —Natica plumbea, Lamarck, Amm. s vert., vi., (2), p 
198, April, 1822, Delessert, Rccueil, 3841, pi 32, fig 10 

It has long been recognised that sordtda and plumbea were names for the 
same shell, but which has priority of publication has been left undecided la 
1844 Philippi wrote of aordida (Enmn mollusc Sieihae, u, p 140), "Quod 
nomen pnus datum est t Swamsonn an L&marcku f,” but without reaching a 
decision 

Recently it was ascertained by Mathews (Birds of Australia, vu., part v, 
1919, p 468) that the “First Senes” of the “Zoological Illustrations” were issued 
m monthly parts with six plates to a part and that part four was dated “Jan. 
1, 1821” From this data it can be reckoned that Nattca sordida was published 
towatds the end of 1821 and has definite pnonty over plumbea. 

Epitonium bavayi de Boury. 

Scala ( Ctrsotrema) bavayi, de Boury, Joum de Concb., lx., 1913, p. 280, 
PI 10, fig. 6, previously considered to be Scala mtdHperforata. 

New to Australia. Collected by self, dead on the beaches of Rooky-Isle and 
Two-Isles off Cape Flattery, July, August, 1916 
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Cypbaka OTHumii Sowerby 

Cypraea earning n, Sowerby, Conch IUustr, Cypraeidae, 1832, p 8, PI 1, 
fig 5, Hidalgo, Monogr Cypraea, 1906, p 325 

This species has not hitherto been observed m Australia. One specimen was 
collected in 1918 by Mr* A. R McCulloch in 20 fath off the Endeavour Reef, 
Queensland 

Tbhbbra FtfNioojjATA Hinds 

Terebra funtculata , Hinds, Proc Zool Soc, 1843, p 153, Zoo! Sulphur, 
1844, p 33, Thes Conch, i M 1844, p 168, PI 43, fig 63, Tryon, Man Conob., 
vu, 1886, p 29, PI 9, fig 60 (PI 12, fig 48 is T archvmedis, Deshayes, Proc 
Zool Soc , 1859, p, 314, fide Reeve, Conch Icon, xu, 1860) 

Unrecorded for Australia Three specimens collected dead on the beach at 
Lizard Inland, North Queensland by self, 19/7/16, and identified from a New 
Caledonian specimen named by Mr Fulton 

Engina mttndttla Melvill and Standon 

Engma mundula } Melvill and Standen, Journ of Conch, vm. Oot, 1895, p 
105, PI 2, fig 6 

Unrecorded for Australia I collected several specimens ahve under stones 
on the Outer Barrier Reef * near Crescent Reef, 30/7/16 

MlTBA FULV08ULCATA Melvill 

Mitra fulvosulcata, Melvill, Journ of Conch, v, 1888, p 287, Melvill and 
Standen, Journ. of Conch, vm , Oct, 1805, p 101, PI 3, fig 32 

Unrecorded for Australia, one specimen was collected on the Outer Earner 
Reef, off Cairns, by Douglas Pitt 

PVBKNR VKR8IOOLOR Vftr ATLADONA DucloS (Plate XXX , figS 2, 3 ) 

Columbella atladona, Duclos, Hist Nat Coq Umv, 1840, PI 1 ., figs 11-12. 

The type of Columbella versicolor Sowerby, came fiom the island of Anna 
in the Paumotus, a serviceable name for the Sydney expression of this tropical 
species is var atladona Duclos A form from Western Australia, usually united 
with versicolor , but sufficiently distinct for specific recognition, is Pyrene arane- 
osa Kiener, 1841 (=^ sertpta Lamarck, 1822 (not Lmn6, 1758) = btdmtata 
Menke, 1843) To contain this group Dr Dali has proposed (Bull Mus Comp 
Zool, xmi, 1880, p 187) the subgenns Euphca 

In Sydney Harbour, this shell may be found on rocks, but prefers the 
fronds of tbe brown sea-weeds, Sargaesam and Ekloma The dark colour of the 
shell conceals it when nestling among tbe weed The foot is very narrow and 
the operculum ungulate 

Zafra HBftvnsRT Pace* 

Columbella peasei, Hervier, Journ de Conch, xlvii, 1800, p 368, PI 14, 
flg 9, not G peasei von Martens— Columbella hervten, Pane, turn mut, Journ 
de Conch, 1,1902, p 420 

New to Australia I found one specimen on the beach at Two-Isles, near 
Cape Flattery, 5/8/18 > 



814 


STUDIES ON AUSTRALIAN MOLUCCA, XIV, 


Zatsa obbsui*a Hervier 

ColumbcUa obesuli i, Hervier, Journ. do Coach, xlvn., 1889 p 376, PI 14» 

flg 6 

New to A us tr aha. I found a dozen specimens m shell drift on the beach 
of Two-Isles, near Cape Flattery, North Queensland, 6/8/16. 

Zapra Stepheni Melvill and Standen 

ColumbeUa pacet, Melvxll and Standen, Joum of Conch, vui, 1866, p 275, 
P] 9, fig 5, not C paoa E A. Smith —Columbella Stephen *, MelviU and Stan¬ 
den, op at, p 407, Heivier, Journ de Conch, xlvn, 1899, p 386 

Unrecorded for Australia One specimen from the Great Barrier Reef off 
Cairns, D Pitt 


Drupa tubercuIiAta de Blftinvillc 

Purpura tuberculata , Rlwmnlle, Nouv Ann Museum, i, 1832, p. 186, PI 9, 
fig 3, Kiener, Coq Viv , Pourpre, 1836, p 22, PI 6, fig 10— Purpura grants 
lata , Duclos, Ann Sea Nat, Mm, 1832, xxvn, p 111, PI 2, fig 9 

No more definite locality than the original New Holland of Duclos seems 
to have been registered 1 gathered it alive on rocks at Eagle Island, 23/7/16, 
and on the Outer Burner Reef, 30/7/16, 

Tkthys an gas i Sowerby (Plate xxxni, fig 21 ) 

Syphonotu keraudrem , Angus, Proc Zool Soc, 1867, p 228, Clesssin, Conch 
Cab, 1899, p 61, PI 12, % 4, 5 — Aplysia keraudrem , Sowerby, Conch Icon, 
xvii, 1869, Pi i, figs 2a, 26, (not Aplysia keraudrem Rang, Hist. Nat des 
Aplyeiens, 1828. p. 59, PI 13 )—Aplysia angas t, Sowerby, Conch. Icon, xvu, 
1869, PI viu, figs 35a, 366, Angas, Proc Zool Soc, 1877, p 190— Tethye 
angm , Pilsbry, Man Conch , xvi, 1896, p 101, PI 67, figs 18, 19. 

This, the largest and most handsome of our Sea Hares, was first noted in 
literature* by G F Angas, who recorded it under the wrong qamfe of Syphonota 
keraudrem , in his revised list of 1877, he substituted for that the name of 
Aplysta angas * Sowerby, type locality, Sow and Pigs Reef, Port Jackson, col¬ 
lected by J Brazier 

By the kind permission of the Council, I can now, for the first time, illus¬ 
trate this animal, from a beautiful drawing made more than eighty years ago 
by Dr James Stuart, then medical officer at the’ North Head Quarantine Station 
The senes, of which this picture is one, was described by Mr J. J. Fletcher 
(These Proceedings, xlv, 1921, pp 699-611) 

The original was doubtless taken at the North Head, this species apparently 
preferring the clear water of the ocean to the estuaries Our drawing is signed 
J(amcs) B(tuart), dated (18)41, and labelled "Aplysia” The animal is evi¬ 
dently represented life-size, being 280 mm in total length and 140 mm. in 
height, the slug is shown in full marching order, with the lobes of the mantle 
held aloft, the tentacles exserted and the foot extended. On a dark olive 
glaucous ground a few large black ocelli are scattered, an impressed network 
segregates some large tubercles on the upper surface of the foot, the mantle 
Is smooth The siphon is shown as a funnel the expanded lip of whwh reaches 
over the parapodial lobes 
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Umbraculum botanioum, n Bp (Plate xxxu., fig. 20) 

Operoulatum ttukcum, Angas, Proa Zool Soc, 1867, p 228; Schmaltz, Cat 
Mufl, Godeffroy, v, 1874, p 162— Operculatum aurantfum, Whitelegge, Proc 
Hoy. Soc N S. Wales, xxm , 1889, p* 276 — Umbrella «uftoo, von Martens, 
Porsch Gazelle, m., 1889, p 263 — Umbracuhm umbetta } fluter, Man* N Z. MoU., 
1613, p 549, PL 23, fig 14; Iredale, Proc Maine* Spa, ix, 1610, p. 66, Oliver, 
Trans N Z Inst , 1014 (1615), p 544, Hedley, Proc. Boy Soc. N.8. Wales, li*, 

1618, p 108 

Shell shield-shaped, rather flat, thm, covered with a caducous epidermis, 
concentrically striated, irregularly and faintly radially plicate, margin Binuous 
Apex on the left side of the oentrc, prodissoconeh erect involute Colour white, 
interior scar burnt-sienna to lemon yellow Foot oval, inflated nearly twice the 
length of the shell, exposed surface closely covered with tough, erect, compound 
tubercles. Sole of foot buff-yellow, tubercles lavender-grey, their interstices 
brown, tentacles and gills buff Angas reports that a shell collected by himself 
was four inches long* This is an unusual size 

Hah —NS Wales Port Jackson (Angas), Maroubra Bay (type) and Byron 
Bay (Hedley), Queensland Moreton Bay (von Martens), Bowen (Schmeltz); 
Lord Ilowe Island (Thomson), Norfolk Island (Oliver), Kermadec Islands (Ire- 
dale), New Zealand (Suter) 

This umbrella-shell from the South-west Pacific was determined first by 
Angas as 0 tndtettm. But it appears separable from U inchcum, as figured by 
Eydoux Souieyet and Gould, by the larger compound tubercles and from V 
umbella Martyn or emca Gmehn by the flatter shell As the Chinese or Indian 
umbrella-shells were not well defined by the eighteenth century conchologists who 
named them, the best way to avoid confusion seems to be to regard the New 
South Wales form as an independent species until the Oriental species are re¬ 
examined 

Ohbomodoris bennetti Angas (Plate xxx, figs 7, 8, 9, 10) 
Gomodons bennetti, Angas, Joum de Conch, xu, 1864, p 53, PI 4, fig 10 
This beautiful species is probably the commonest nudibranch m Sydney Har¬ 
bour It is sky-blue with a deep orange border to the mantle and spotted with 
scattered blood-red dots It lurks on the under surface of large stones m the 
Kklonta zone Transferred to an aquarium it can swim with the sole of the foot 
extended on the surface of the water The tfunophores are ptaik. The bran¬ 
chiae are lose on the inner and outer sides, the rest white, they axe furnished 
with nine bipeotinate branches and are completely retractile 

One of these nudibranchs which I kept in a basin of water laid a coil of 
eggs on November 24th. The nbbon was m a spiral which rapidly enlarged 
and almost formed a closed circle The orange eggs were imbedded in a trans¬ 
lucent gelatinous frame twice as high as broad 

Dr* Bergh has given some anatomical details of this. (Verhandl kJc Zool 
bat Ges Wien., 1893, p 415, PI iv., f. 12-17), 

THKcnmtiMia maxilla Hedley. (Text-fig. 1) 

Thee*dea masetUa, Hedley, Mem, Austr Museum, ill., 1869, pp 508-610, 
text-flg. 57; Mowarn, Proa Lmn Soc NS Wales, xxx., 1905, p 477 — 
ThectdeUina maxUkt, Thomson, Geol Mag., Dec. vt«, Vol* ii, Oet, 1915, p. 463 
A single top valve, dredged by myself in 5-8 fathoms, off Murray Island, 
Torres Straits, adds another genus to the Australian braehiopoda. 
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Text-fig. L The&detkna m&riUa Hedley 


EXPLANATION OP PLATES 
Plate xxx 

Fig 1 —Astraea sinus* Gould, animal from life 

Fig 2 — Pyrene versicolor Sowerby var atladona Duelos, animal from life 
Fig 3 —Operculum of same 

Fig 4 .—Nenta melanotragm Smith, egg masses laid on a pebble 

Fig 5 —A single egg mass of the above, enlarged 

Fig 6 —Crepidula aculeaia Groelm, animal from life 

Fig 7 —Chronwdom bennettn Angas, animal from life 

Fig 8,—Rhmophore of same enlarged 

Fig 9 —Branchiae of same enlarged 

Fig 30 —Egg mass of same 

Plate xxxi 

Fig 31 Argonmta bottgen Maltzan 
Fig 12 —Centhium dorsuosum Menke 
Fig 13.— Hcmidonaa: dactylus Hedley, type. 

Fig 14 —Pitono tnconstans Hedley, type 

Fig. 16 —Hinge of same 

Fig 16 —Dorsal view of same enlarged 

Fig 17 —Psmdarcopagta botamca Hedley 

Fig 18 —Hinge of same 

Fig 19 —Enlarged sculpture of same 

Plate xxxu. 

Fig 20 —tfmbroculttin botantcwn Hedley, type. 

Plate xxxni 

Fig. 23 .—Tethys angcun Sowerby 



A REVISION OF THE AUSTRALIAN SPECIES OF THE GENUS 

BASS1A 

By R H Ai* dekson, BSc (Agi ), Botanical Assistant, Botanic Gordons, 

Sydney 

(Plates xxxiv -xxxvi ) 
lRead 2>th luh, 1923 J 


Introductory 

While wo)king on some material tnmi Hie B token 11)11 District J vwu, mi- 
piessed by the slate oJ contusion which apparently existed m tlu* Family Uhtuio- 
podiaecae. The exigencies ot the moment forced me more puiticularh into the 
genus Bassia , and 1 quickly come to the conclusion that a complete revision of 
tlie Australian members oi the genus was necessary, Dui mg the past eighteen 
months 1 have laboured to this end, and am now submitting a papei which, I 
trust, will do something towards straightening out u \er> chaotic genus 

In this work 1 have been greatly assisted, in vuuous wayH, bv the Direitor, 
Mr J. H Maiden, FILS, and by my fellow members ot the staff, Messrs E 
Cheel, W F Blakely and J N Whittet Mr Lanllaw, Government Botanist 
of Victoria, has greatly aided me by supplying, from the National Hoi barium, 
types and other material, wutbout which it would have been impossible to form 
definite decisions Mr € T White, Government Botanist of (Queensland, was 
also kind enough to place all Ins material at my disposal Above all uiv thunks 
aie due to Mi J M Black of Adelaide who has assisted me m cveiv way pos¬ 
sible We discovered that both of us weie simultaneously working on the same 
genus, and, although Mr Black had been studying the group foi a long tunc, 
he co-operated with me in a very courteous and helpful mannei 1 am in¬ 
debted to Mias E King for the figures of the fruiting perianths included tn the 
plate* 

l have, in the mam, followed Volkenw’s classification in Knglor and Pi anti 
(Pflanzenf amihen), but have added to and modified the various sections theio 
arranged under Bas*%a, The great bulk of Australian material was not available 
to Volkens, whose classification, therefore, could only lw provisional, 

I feel tliat, so far as species are concerned, the material at mv disposal has 
been fairly thoroughly worked out, but the limitation ot the genus and its s e <- 
tlons is still a matter largely of opinion 

Differences within the genus are at tunes so pronounced that one might be 
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inclined to split up the genus, making the sections distinct genera It does not, 
4 ho*ever, seem advisable to follow this course, as the various species ore obviously 
allied and connecting links between sections are not wanting 1 have, however, 
excluded several species hitherto included in the genus 

Historical 

f J h« genus Basina was established in 1786 by Alhom (Melanges de philosophic 
ct matbematique do la Soei&e Roy ale de Turin, ill., p 177, t, 4) A fairly 
comprehensive description was given, a translation of which will be found later 
in this papei (sec p 320), the type species, Bwma muricata All, being trow 
Egypt Five years later, in 1771, the name Bosnia was also given to a genus 
in the Sapotaceae by Koenig (ex Linnd MfinL, u, App 555) 

The prxontv oi Album's name is thus dearly established, but later botanist* 
accepted KoenigV genus, placing Album's genus under subsequently described 
genera The lollowmg genera in chronological order of establishment are now 
j cgnrded as synonyms of the genus Bosnia — 

Hi llemetta Maorkl, in Schradei, Jo urn Bot, m, 1, I860, 328 

Amsacantha R Br Prodr, 1810, 410 

Sclerolaena R Bi Prodi , 1810, 410 

Vittematui Moq, in Ann sc nat, 2 sdr, l, 1834, 20t> t 6 

HchinojiSilon Moq., Ibid, u, 1834, 127 

[undesia Fisth et Mey. Index sem Horti petropol, n 1835, 40 
J{ entrapsts Moq Chenopod enum , 1840, 83 
Mmrcana Moq Chenopod enum, 1840, 96 
(eniropsts Endl Gen Suppl, u , 1842, 33 
Erwchiton F Muell Second Gen Report, 1854, 15 
fnvtocarpw F Muell, m Trans Piul Instit Vic ton a, ji, 1858, 75 
Kndlxehei (Genera Flantarum, 18364840, 1927, p 296), placed Bosnia All 
mob i Echnwpstlon Moq In 1849 De Candolle still retained Basst a All under 
returnpmlon Moq and kept Hepnrate the genera Amsacantha and Sclerolaena 
istablHied bv Brown In 1867 Bossier* made Bassta a section of KocJua Roth 
lu the Flora Australlensis (Vol 5, 1870), Bentham made no recognition of 
Basnw All, but maintained the gencia Amsacantha RBr, Sclerolaena RBr, and 
( hmolea Thunb Bentham and Hooker in 1880 (Genera Plautarum, ui, p 00) 

]dated Bassta All. under Chcnolea Thunb m the section Echinopfnton, maintain* 
mg Sclerolaena RBr and Amsacantha I? Br as separate genera 

In 1882 Mueller (First Census of Australian Plants) re-established the 
genu** Bassta, umtiug under it the genera *Vhenolea, Sclerolaena, Amsacantha, 
Eehftioptnion, Kentropais, Dmaearpm , Erwchtton, Ost cocarpum and Coilocarpus 
In the same >mr, he pointed out (Fragm, 12, p 12) the dawns of Allio^i’s 
genus to priority and re-established Ilhpe Koenig in the Sapotaceae, sinking 
Bassta Koemp us a synonym 

In 1887 Schwomfurth and AscheTson (Illustration de la Flore d'Egvpt, p 
127) likewise re-established the genus Bassta AIL, but giving it somewhat nar¬ 
rows limits than those assigned bv Mueller Prof. Brnllon m the same year 
(Histmre den Plantes Chenopodiares, 1877, 177) also recognised the genus. 

In 1880 Mueller (Viet Nat, v, 98) drew attention to the work of Drs 
Ascherson and Rcbwcinfurth, and to that of Prof. Bullion lu the same year 

* I ha* c not seen the work of Bossier but believe it is the "Flora OrientaHs ” 
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the “iconography of Australian Salsolaeeous Plant*” wu* published m which 
Mueller figured the various species under Bass*«, 

In 1891 Kunbce (ffcevimo Generum Flantarum, Part 2, p, 540) recognised the 
genus Bosnia All., and also placed under it Chenolca Tbunb He also iKuntod 
out that it one would follow Horsier m his limitation of the genus, m which 
he placed Bmna as a section of Rocha, we would have to reverse the order and 
place Kochta as a section of Ba»*ta. 

The genus Kochta was not established until 1800 by Roth (Scbrad Joura 
Hot, 1800 (1801), i, 307, i 2), so Kuntae’s contention ih correct# He also 
drew attention to the work of Muellei in transferring all the Australian species 
to the genus Bcmtch 

In 1803, Volkens (Pilamsenfamilien, in Ted, i Unlfte, Abteilung a, p 
70) maintained the genus Bosnia All but kept (Jhenolea Tlmnb as a separate 
gen uk He gave a short description of the genus and made 4 section*, namely, 
Fchtwtpmltm, Amsaemtha, Dwocarpus, and Mmreana In the Index Kcwensis 
(1803, p 277) Bosnia AIL is given as a synonym of Chenolea Thunb In the 
“Genera ftiphonogatnarum” (1900*1907, p 144) Torre and Hului* ga\c a com- 
piehensne reweu of the genus and its synonyms, including the sections 

In 1912 Muschler (Manual Flora of Egypt, i, p 209), euUenlly following 
Bossier, placed the members of the genua Bostfta uutlei Kochta Hut Bosnia All 
l* now geuendh recognised bv botanists as an established genus, although differ- 
cure* ol opinion exist as to it« limitations Merrill (Philippine Joum 8( , 10, 
1915, p 56) maintained the genus Bosnia Koenig in the Hapotmoa«\ but was 
evidently unaware of the exigence of Bosnia All Maiden and Betche (Census 
ot N S W PI, 1916, p 08) follow the sections outlined In Volkens, tlx specie* 
being grouped accordingly C T White (Q'ld Agru* Journ, Mav, 1921, p 
218) gnes a brief survey ot the genus under “Notes on the Genus Bosnia*' 

The genus Bosnia All is thus generally recognised by present dm botanists 
as a well established genus, but its exact limitation is still a maftei hugely of 
opinion It embia<es specie* which appear to lie geneiicnlh dimmer but be¬ 
tween extreme forms there aie always connecting links so that a satisfactory 
splitting up of the genu?. 'would be very difficult The section Maircatta might 
perhaps be given generic rank ns a genus inteimediate between Kochta und 
Bosnia. 

Famih CHENOPODIAORAE 
Division Vychlobeae-Camphorimneac 

Bosnia All, Mine taunn, m (1766), 177, t 4 

Flowers hermaphrodite Perianth hirsute, raralv glabrous, ureeolale, globu¬ 
lar, or depressed, with 4-5 short, indexed or evert lobes, usually hardened but 
sometimes membraneous on the fruit Mad with 2 oi more erect, outwardly spread¬ 
ing, or recurved spines Styles 2-3, connate at the base, thread-like Stamens 
usually 6, occasionally fewer Fruit enclosed in the perianth, ovoid, globulin or 
depressed. Pericarp membraneous Seed globular or compressed, vertical, hori¬ 
zontal or oblique. Embryo annular or almost so, surrounding a rnealv albumen, 
radicle usually erect or ascending Testa membraneous Undersbruh* shrubs, 
or occasionally annuals, prostrate, decumbent or erect, usually divaricately 
branched. Leaves alternate, rarely opposite, usually linear m lanceolate but in 
some species very broadly lanceolate to rhomboid Flint vr* sobtaiv or in 
flusters, usually in the axils of the leaves Fruiting perianth usnidl\ <h*c!y 
sessile. 
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The species are distributed in Middle Europe, North Africa, I emperate 
Asia, but most abundantly in Australia In tins le vision 42 species ur© re¬ 
folded foi Australia, the majority oi which are to be found under diy and con¬ 
ditions A lew speucs, however, mem m more temperate localities and ou 
richer soil 

Th© lolloping is a translation of the original description b\ Alliom which 
is very ditfuult to obtain 

4 This new genus of plants for which I have instituted the name Bassia, has 
a terete, branching, fibrous, perennial root, a round stem, not \er> stout, and 
branching continuously and intricately, the branches branching in like manner 
again The first branches of the stem are almost decumbent Ibe whole plant is 
\illous hirsute, equal in height to 1-2 spans The leaves are linear lanceolate, 
thick compressed, sessile, alternate, or rather densely and irregularly placed, 
usuallv of 2 kinds one of which is longer than the other, and with 2 sessile flowers 
present in its axil The other is shorter, with on© sessile flower, and with a bundle 

of leaves making a new branch Alt flowers are sessile in the axils of the leaves 
flit flower is apetalous, talyx monophyllous, five times divided into acutt segment 
Stamens five, bearing the yellow didymous anthers above the calyx Styles 2 , 
filiform, from white to purple, arising from the embryo When in flower, however, 
the fiat coalescing segments of the calyx enclose the flower, and the calyx be¬ 
comes the capsule, containing when mature the orbicular seed of indistinct colour, 
not coc-hleate, but having on the upper surface a circular engraved groove In 
that portion m which the embrvo is of larger sire, the rcceptaeulum is extended 
to greater dimensions, and at the base of the calyx 5 yellowish spines appear, 
situated at equal distances from one another The calyx, becoming thickened, 
firm, and coriaceous, forms the rounded flattened fruit, having 5 firm spine* 
radiating from its circumference This genus lies between Chcnopudium and 
Salsola But from both it differs, especially in the changing of the calyx to the 
capsule On account of this it seems to be worthy of establishment as a genus, 
and 1 have named it Bassia as a token of my friendship, gratitude, and esteem, 
for ths most learned Ferdinand Bassium of Bonn” 

In dividing the genus into sections I have adopted the 4 sections of 
Volkens, but have established two additional ones 

Nn'TiON 1 KtHiNOi’Hibox Hook f, in Bentlmm and Jtloakci, Genera riant, 
in, 1880, 60 (Sect Vhenolea?) , Volkens, Engler et Prantl, Pflziam, m, in, 
1893, 70 

Tins section includes Willemetta Maerkl, Villemetm Moq, fickttoptnlon Moq . 
Londema Fiflth et Mey 

Floral envelope remaining membianeous or veij slightly hardened, the 
spines (occasionally reduced to small protubeianoes) arising on the top of the 
tree lobes of the lloial envelope, or directly under these. In this section are 
included inainlv the Arabian and Egyptian species 

After some hesitation 1 decided to place in this section the four Austialmn 
spoues B daw flora W V Fitag, B Mueller i (Benth ) F.vM, B eurotiotdee 
F\ M , and B a&trocarjm F v M m which the perianth is only slightly or not 
at all hardened The other species, eg, B Tatet FvM and B tnacantha 
(F v M ), m which the perianth is only slightly hardened, I have placed in 
Section III (Atwacanthv), but they might perhaps be gathered together, leav¬ 
ing only the species with much hardened perianth* m Section Awteavantha 

The Egyptian species B mu neat a All, which Volkens quotes as an example 
in the section Erbmopadan (Engler and Prantl, Pflzfara, in, la, 70), has 
< ortamly a slightly hardened base and perianth. 

Seotion II Eeiocwitow. 

I am proposing this as a new section It resembles Sect Eehinopnlon, but 
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the perianth, ( m addition to the spines, bears 5 dorsal eieet membraneous ap¬ 
pendages, rcHemblmg, in tins respect, some species of Koehto* 

Tito section includes the genus EnochtUm Fv.M (Sec Qeu Rept, 1854, 15) 
and is represented 1»\ a single species, B sclerolaenoides F.v M 

Section 111 AvTbAtMNTHA Volkens in Englei anil Pr&ntl, Pilzfam, m, la, 
1893, 70 

Tins section includes Amnacantha Rib, ficlerolaena RBr. Kentropst* Moq 
and C entraps in End! 

The floral envelope hat dens at the base, developing with the fiuit, forming 
a hard fruiting perianth, lxanng the spines Seed vertical, horizontal or 
oblique 

This section includes the great uunonty of the Australian specie^ 

Section T\ DissocAurrs Volkens, Engler and Ptantl, Pflzfam m, ia., 
1893/70 

This Motion includes Dmocarpw FvM The flavors gtow together in a 
ilnstei, tlie tnuts subsequently forming ft bawl mass of 2 to many united in¬ 
dividuals 

This seifion includes 3 Australian species, B hi flora (R Bi ) F*M, B 
paradoxa (RBr) FvM and B , spmosa Euart and Davies 

Section V Puatyacantha FvM, Fragm, 12, 1882, p 12 

In his description of Bosnia tndem FvM , Mudlei Mrntes —“The species 
merits a separate section under the name of Platyacantha, unless it lexnama with 
the preceding species (B Forrestiana) in Antsacantha ** Fruiting penanth aith 
broad flattened spine-hke appendages, both spines and penanth hardened 

The section ib quite a distinct one, and contains onl\ one species Bosnia 
trnhm KvM It approaches the next section, Maireana, in some respects, but 
differ in the regular well-defined spines, and the absence of the horizontal ex¬ 
pansion * * 

Section VI Matkeava Volkens, Engler and Prnntl. Pflrfam, in, m, 1893, 
70 

This section includes Maireana Moq It resembles Section Amsacantha but 
the hardened limiting perianth develops a small wing-like border or homonfal 
expansion, thf edge of which is broken up into spines A connecting link utth 
Korina 

This section includes 3 Australian species, B steUiffera FvM, B Lueh~ 
manni FvM, and B brachyptera (FvM) nov comb B mcrocarpa, n sp, 
also 1ms certain affinities uith this section 

Key to the Sections 

1 Penanth remaining membraneous, not at all or \erv shghtlv hardened in the 

fruiting stage 

2 Fruiting penanth with erect membraneous appendages m addition to the 

spi nes . , Reef i j Erwchi ton 

2a Fruiting perianth without anv appendages other than the spines 

Beet, u Echwopetlott 

la Perianth becoming hardened from the base, usually much hardened m fruit 

3 Flowers clustered, the fruiting perianths connate into a hard mass of 

two to many frui«n Sect iv Thssncarpw 

3a Flowers solitary, the fruiting perianths not connate 

4 Fruiting penanth bordered bv a narrow rim or wing-hke expansion, 
broken up into spines . . . Sect Vl Maireana 

4a Fruiting perianth without anv wing-tike expansion, spines present 
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5 Spines broadly flattened, forming horizontal appendages ,, 

Sect v Platyacanihu 

r >a Opines not flattened, acicular Sect in AnwoeontJui 

Section I Ecutnopsilon 

1 1 ru ting perianth io\ercd in a short dense tomentum, never silky hairy 

Spines 3, much shorter than the tube , * 4 B astrocarpa FvM 

la Fruiting perianth with a \estiture of long silky hatrs Spines usually as long 
or longer than the tube 

4 Spines stout, usualh under 3 mm long 3 B Muellen (Benth ) FvM 

2a Spines slender, or reduced to awns, more than 3 mm long 

3 Fruiting perianth clothed in long sdkv hairs which are up to 10 mm 
long Spinet reduced to 4-0 thread-like awns, hardening tcwards the 
base, from 8-15 mm long ♦ 1 B euroUtudee 4F ^ M 

3,i Fruiting perianth with short silky hairs, rarely 5 mm long Spines 
slender under 7 mm long the fruits \ery dense towards the end of 
the branches « •* *2 B detiitflota W V Fite* 


Section 2 Eriochitok 

Fruiting perianth cm eloped in wcol t with 5 erect, bifid, membraneous appendages, 
and with 5 horizontal)* spreading slender'pines 5 B xclernh enntdes FvM. 


Section 3 Amnaoavtha 


Key in the Sfcc/cs 

1 Fruiting perianth much hollowed at base, the cavitj occupying almost or more 
than half the perianth Reed vertical, horizontal, or oblique 4 Series I 

la Fruiting perianth not at all, or amly shghtlv, hollow-d at base, the cavity, if 
any, occupying much less than half the perianth 

2 Seed vertical or \erticallv oblique (Sometimes almost horizontal an 
B irtcuspi* (F v AC) and B qitmqueewfft* FvM . Senen 2 

2a 'Seed horizontal or horizontally oblique ♦ Senes 3 


Senes 1 

1 Fruits cm eloped m long silU hairs Spines 2 f or very occamontllv 3 

, _ . . 0 B enaemtha (FvM), u <mih 

la Fruits shnrth tomentose or glabrous 

2 Fruits vytrh 5-0 spines, glabrous Reed horizontal 

o i? * a o« ® ® anwaeanthoufe* (Fv.ST)* n comb 

2a Fruits with 2-3 spines 

3 Seed horizontal (or very occawonaJly vertical ?) Fruiting perianth 
with 2, more or less equal, divaricate spines, with a small tubercle at 
the bare of one 7. S umflora (B Br.) V v M. 

tended V * rtlCa ° b Klue Baso of froJtin K perianth swollen or di*- 

4 Fruiting perianth .oft fa texture, usually ribbtd or furrowed, spines 
A ‘"!f a ft h and divaricate, with usually a third spine cm the base 
of one Often only one spine developed Leaves broad lanceolate, 
or lanceolate „ a n r « < v tr 

4 * eo^-If" 1 naraiw 1 * 11 **“* scarc<!ly r * bb «a V terrowed, wnh 9 fine' 
equal, parallel hpines very rarely divaricate Leaves linear'’ 

10, B paroMeticvHpis, «,*p. 


3a 
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1 Spines of the fruiting perf&nth 2-4 in number (Sometimes 5-spined m 
B. dtfcurrot# 

2 Whole plant except the flowers, glabrous or almost so 

3 Longest spine more than 15 mm. and up to 35 nun long Usually 4 
spines, 2 of which are more or less reduced 14 B hmgteuspta FvM 
3i Longest spine usually less than 15 mm long 

4 Spines usually 2 m number, more or less equal, or with 1-2 shorter 
spines or tubercles 

5 All spines very short, the longest less than 5 mm long 

6 Spines usually recun ed, 4 m number, the longer pair op¬ 
posite and diverging, the shorter patr approximating each 
other at their base 11 B recurvicuapts W V Fitz 

6a Spines not recurved, usually 2 in number, with a 3rd very 
» short spine or tubercle . . 12 B glabra FvM* 

* 5a Longest spine more than 5 mm and up to 15 mm long 

7 Limb twice as long as the tube of perianth <Spines 2 with 
a short tubercle, or with a 3rd small spine 

13 B hicmpiB FvM 
7a Limb not as long as tube Spines 3*4 

18 B Drummond *i (Benth) F v*M. 

4a Spines 3, rarely 4, more or less equal, or with a fourth ver\ short 
one 

H Fruiting perianth attached b> a very oblique base Spines l 
with a fourth much reduced Limb recurved 

15, B divaneata (RBr) FvM 
8a Fruiting penanth attached by a broad distended base Spine* 
3 or \erv occasionally 4 all more or less equal Limb erect 
# 16 B 1ricMpta( FvM), n comb 

2a Plants pubescent, hirsute or tomentose 

ft Fruiting penanth enveloped in long alkv hairs 

17 B hmtcuapi'i FvM 

9a Fruiting perianth tomentose shorth hirsute or almost glabrous 

10 Limb equal to the length of tube or almost so Spines in pairs 
with 1-3 much smaller ones decurrent on one spine Tube pro¬ 
minently ribbed , . 19 B decurrma J M Black 

lOa Limb much shorter than the tube 

11 Fruiting penanth with 3-4 <ipines\ 2 of which are more or lcs* 
equal the others smaller 

18* B Drummonds (Benth*) FvM 
11a Fruiting penanth with 2 spines, usually with a small tubercle 
at the base of one 

12 Spines of the fruiting penanth spreading outward* m 
the same vertical plane Limb fairly well produced 

21 B, patmtieuspis, n sp 
12a Spines of the fruiting penanth spreading outward* but 
twkted tn different directions, not in the same vertical 
plane Limb much reduced Base of fruit much furrowed 

20 B. vbhqwcufiptB n sp 

h* Spinet of the fruiting penanth 54 in number, or 4 with one spine bifid 
13 Spines fi, or 5, With the fifth bifid Fruiting penanth oblong, small, rareh 
more than 3 mm long, ribbed or strrate and produced at the base into 2 
short spurs Leaves usually short, linear, glabrous or hirsute 

22. B. echmopoila FvM 

13* Spines 5, or 4, with the fourth bifid Fruiting penanth cylindrical or de¬ 
pressed, without any spurs at the base 
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14 Fruiting perianth depressed, irregular in shape, or shortly cylindrical, 
the tube rarely more than 2 mm Igng 25 B qmnquecuspis F.v,M 
14 ^ Fruiting perianth cylindncal or conical, the tube usually more than 
3 mm long 

15 Base of mature perianth hollowed, shghtlv oblique Leaves 
and branches denselv or sparingly hirsute or tomentose 
Branches blender, ascending . 23 B tubal a, n.sp 

15a Base of mature perianth not hollowed, very oblique Leaves 
and branches glabrous, except for tufts of hairs in the axils ot 
the leaves Branches very intricate 24 B tnincata, n**p 

Serna [ > 

1 opines of the fruiting pm a nth 2-4 in number (Rarely o-spined in 

B ventrwoHa and B Forrestuwa) 

2 Fruiting perianth always 3—4-apined (or occasionally 5-spined in B van- 
t>uo re and ft Fot t esitana) % hirsute or tomentose « 

.1 Longest opines of the fruiting perianth more than thfee times the 
length of the tube and up to 25 mm long Lea\es densely hirsute 
and up to 3 mm long 20 B Forrcutiana V v M. 

J i Longest spine of the fruiting perianth barely twic* as long as the 
tube, rarely exceeding 6 mm Leaves hirsute, but becoming almost 
glabrous . 27 B \rntncoza J M Black 

2a Fruiting perianth usually 2-spined, but often with a third spine on one 
face densely woolly tomentose 

4 Tube rarely more than 3 mm long, the limb almost or quite equal to 
the length of the tube Whole plant always hirsute or tomentose 

28 B hmbata J M Black 
4a Tube more than 3 mm long, the limb usually much shorter than the 
tube Older leaves often becoming glabrous or almost so 

20 B btcortw (Lindl) FvM 

la Spines of the fruiting perianth 5-0, or 4 with one spine bifid 

5 Spines of the fruiting perianth usually 0, or 5 with one spine bifid 

0 Fruiting perianth large, alwavs more than 3 mm and up to 0 mm in 
diameter at the top Spines up to 6 mm long Plant woollv tomen¬ 
tose , 30 B Comishtana FvE 

0a Fruiting perianth small, under 3 mm in diameter, the spines 4-3 mm 
long Plant densely or sparingly hirsute 

7 Leaves invested with dense long hairs bruiting perianth very 

small tie longer spines under 1 mm long and sharply hooked a* 
the end , 35 B mterocarpa , n^p 

33 B parviflora , nsp 

7a Lca\ es sparingly hirsute Fruiting perianth small, the longer 
spinet, usually exceeding l mm m length and not hooked 
5a Spines of the fruiting perianth 5, or 4 with one spine bifid 

8 Fruiting perianth readilv detached from the stem, the tube 
narrowing to a regular circular base 

0 Fruiting perianth tomentose, the top domed, the spines some¬ 
what ascending .32 B convexula, nap. 

0a Fruiting perianth glabrous or slightly hirsute, the top flat, 
spines horizontal or slightly recurved Tube strongly ribbed 

34 B emtata , n.«p 

8a Fruiting perianth detached with difficulty from the stem, the tube 
ver\ irregular, the base usually oblique 

10 Plant glabrous or villose, scarcely robust Leaves linear, 
lanceolate, or somewhat obov&te 

' * 25 B quwquacmpw Fv.M 
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10a Plant woolly tomentose, robust. Leaves obcwate 

31 B Btrchn PvM 


Section IV Dissogarpdr 

1 Connate fruiting perianths always furnished with spines, usually very spiny 
(Occasionally the spines reduced to obtuse horns in B paradejra) 

2 Fruiting perianths 6 or more m the head, the spines simple 

37 B paradoxa (R Br.) FvM 
2a Fruiting perianths less than 6 in the head, the spines stronger and usually 
divided * . , 38 B sptnosa Ewart & Davieb. 

la Connate fruiting perianths usually without opines, or with 1-3 short spines or 
tubercles Fruiting perianths 2-6 in the head 36 B btflora (R.Br ) PvM 

Section V P^atyacantha 

opines 3, with one bifid, much flattened, and Mimewhat united at their base Base 
of tube usually hollow . 39 B tridens PvM. 


Section VI Mairrana 

1 Horizontal expansion of the fruiting perianth irregularly broken up into spines 
or spine like segments 

2 Tube globose or globose truncate, more than l mm m diameter Leaves 
linear # . 41 stettigera FvM 

2a Tube \ery *hort *and almost flattened, less than 1 mm long Leaves 
rhomboidal, tapering into a long narrow petiole-like base 

40 B Luehmanni FvM 

1h Horizontal expansion not broken up but marked b> 5 regularU placed, very 
short spines Leaves with long dense hairs 

42 B hrachyptera (FvM ), n comb 
1 Barsia burotioiden FvM 

b'ehtnopsilon eurotundes , FvM, Fragtn , vn , 1869, 13 —Chenoka eurotwtdes, 
V\ M, BF1. v , 1870, 191 — B eurtrt widen, First Census, 1882 Viet Nat , v , 
1889, 98, Icon Austr SalsoL, Plato Ixxxi 

Notes additional to the description —Spines reduced to 3-6 slender awns, 
tapering from a rather broad and somewhat thickened base Perianth domed 
Awns up to 16 mm long Vestitur? on older branches eonsiderabl) reduced. 
Affinity —This species shows closest affinity with B dsnsifltra W V Fits 
which differs m the shorter rigid spines, and the sbortoi vest it mo on the fruiting 
perianth 

Range —So far as wo know it is confined to Western Australia The fol¬ 
lowing localities are represented in the National Herbarium —Nannlne, Boulder, 
Comet Vale, and between Kmmimoppiu and Mt Marshall, and Lake Barlec 

2 Barsia dfnrot-ora W V Fitr, 

Mueller Bot Soc , 1904, 31 

Notes additional to the description — A low spreading shrub densely invested 
with wlnte silky hairs Perianth lolies usually 4, forming a square shaped top 
to the fruiting perianth and each bearing at the comer a spine one of which 
is generally bifid Spines slender, more or less equal, up to 6 mm long, oc¬ 
casionally 6 in numbW Leaves clothed in longer hairs (up to 15 mm ) than 
the fruiting perianth Branches at times only sparingly hirsute 

Affinities,^ 1 With B, eurotiouUs (See previous species) 2 In its 
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general superficial appearance it resembles B lamcnspts, but differs very con¬ 
siderably in tbe nature of the fruiting perianth 

Banffr —Apparently confined to Wcatern Australia The type specimens 
arc from Namune (W V Fitzgerald 0/1903) aud Owalia (\V V Fitzgerald 
11/1903) Both of these are represented in the National llerhauuni, and m 
addition «pecimenn aie present from Mtllctvn, Cue. Lnverton, and (low cowing 
(Mixed with B , eurottoide* FvM) 

3* Baphia Mukllkrx (Booth ) FvM 

ChenoUa Muellen, Bentli, B FL, v., 1870, 191 —B Muellen, First Census, 
1882, Fragru, xu, 1882, 13 

Tbe only specimen 1 bu\e seen belonging to tins species is tbe type Irom 
SturtV 1 1 1 eek (Mueller) 

Thu inflorescence and leaves are clothed in long silky hairs, the vestituie on 
tbe branches being much*shorter. Leaves up to 15 mm long by 1J-2 mm wide 
Spine* 4-5, short, stout, the longest 2-2J mm long Perianth very small, bal'dv 
2 mm long The styles appear to be more commonly 3 m the specimen ex¬ 
amined—Bentliam gives the styles as 2 (B,F1, v, 191) The seed, though not 
mature, is more inclined to the vertical than the horizontal, although Bentham 
describes it us horizontal or oblique 

1 ha\c placed this species in the Section Echmof&ihn as the pmanlh ap¬ 
parently remains membraneous, but mature fruits have hot yet been found 

It is an imperfectly known species, and more material is necessary for its 
satisfactory definition* 

W. V Fitzgerald lias rerouted it from Broome, W A (Bot of the Kimber- 
levs, Journ Proc Roy Roc W A , m , 1018, 86) 

4 BasSU ASTHOCAftPA PvM 

Chcnoha astrocarpa , FvM, coll 1 B astrtoncantha FvJM., First Census, 
1882, 140 ,—B astrocarpa, Fragm , xn, 1882, 12, Second Census, 1889, Toon, 
Austr Salsol, Plate lxv 

The following is a translation of the original description,—“SUky-ioinen- 
tose, leaves somewhat short semiterete-lme&r or the upper ones more lanceolate, 
acute, scarcely narrowed at tbe base Spines of the fruiting calyx 5, con¬ 
spicuously shorter than the tube, slightly unequal, tomentose, pubescent under¬ 
neath, the tube about twice as long as broad, slightly hollowed at the base, the 
seed vertical Jn tbe neighbourhood of Nichol Bay, Crouch, A somewhat 
harsh shrub Leaves often between 3 and 5 lines long, intermingled tdfcarda 
tbe tops of the branches with the fruits, often closely crowded Tube of fruit¬ 
ing calyx about 2 lines long, spines diverging almost m a stellate fashion, 
scarcely exceeding, or shorter than & line Approaches B MuelUn, differing m 
tlie more lax vestituie, the crowded flowers, but chirfly hx the length of the 
fruiting calyx, and perhaps m the position of the seed But I ha\e not the 
mature fruit of B MuelUn Styles of this plant often 3” (F,vM., Fragm, 
*S, 12) 

Additional notes—H pines 2-3 mm long Tube of the fruiting perianth up 
to S nun, long by 2 mm in width, Leaves up to 15 titin, long A specie* 
readily distinguishable by tbe long tube and the 5 short spends 
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Mueller included it in the section Aimacmtha, but the scarcely hardened 
perianth seems to bung it into Echinoptufon 

Affinity —This species approaclt.es Jfc recurtnemins W V. Fits, bat differ 
in the softer ch&raetei of the perianth* and the number and nature of the 
spines 

Range —Appiuenth limited to Western Australia Specimens from Broome 
and Goodygoodv are included m the National Herbarium 

5 Bassu somcuoiakxoioks FvM 

Erwchtton ach rolaenoulee F v,M, Second Repoit, 1854, 15 — Eehtmpnilon 
vckrolaewndfs F v.M * Tians Phil Inst Vic, n, 1858, 75 \ Fragm, mi, 18f)9, 
13 — Chenolea sclerolaettoults FvM, m BFJ r v, 1870, 102 — (Jhenolea DaUach - 
yarn Benth , FI , v , 1870, 101 — B as si a Dallachyma (Benth ). F\M*, Firsi 
Census, 1882 — B sclerolaenoidcs, First (Census, 1882, Fragin, xn, 1882, 12; 
Icon Austr Salsol, PI. bexxn —Bas* to ermchttan Tate, Flora S A , 1800, 51 
Vote# additional to the description in B FI, v , J92 —Fruiting perianth en¬ 
veloped in dense wool winch often conceal* the spines Spines up to 7 mm 
long Leaves up to 15 mm long hut usually much shorter Styles usually 2, 
connate at the base, but occasionally 3, or the third much i educed 

This species is quite distinct from other members of the genuH hy reason 
of the erect membraneous appendages These are also found in some species of 
Koch m The scarcely Imidened perianth places it in the Ech mops don section, 
but the membraneous appendages warrant it lieing made a separate section 

Stfnonym — B DaUach y ana (Benth) FvM, First Census, 1882 ('bemlea 
DaUachyana Benth, FI, v , 1870, 101 

A considerable amount ol confusion has existed as legat'd* the iilune species 
The material m the National Herbarium labelled B Dallachyana proved to be 
Bochin eriantha FvM or an allied species of Kochta , and the confusion ap¬ 
parently existed in other States as well 

All the material-had well developed wing expansion, usually irregularly 
separated into 5 lolies or segments, the whole fruiting penanth being concealed 
under long dense hairs* Such material has no affinity eithei with the descrip¬ 
tion or type specimen of B Dallachyana (Benth ) F.v A! 

A close examination of the type specimen (Muriay Desoit, Dallochy) shows 
that it can hardly be separated from B* sc terotaenoute* FvM, And Mueller in 
the unpublished manuscript ^of his Third Census considered it a synonym of 
B sclerolaenotdc* FvM 

Benthttin in his key (B FL, v, 3870), disfinguishes the turn specie* by tins 
absence of appendages to the fruiting perianth of B DaUachyana^, hut lemarks 
that the fruiting perianth may not he quite ripe, 

Tlte perianths of the tvpc were very immature, as in no case could I find 
mature, or even immature seeds developed The lowers, vestitnre, and general 
habit closely resembled those of B nderolwsnoujlea FvM and the absence of the 
appendages might possibly be due to the undeveloped condition of the penanth 
It would seem that, at present, there is insufficient evidence to distinguish 
the two species, 

Should additional material show that the appendages are aJway* wanting in 
B ttoUackyam, then the species would have to be transferred from the genus 
Bassi&, probably to the genus Tfcnnb. 

Basge.—Found in arid parts of Western Australia, South Australia, Vie- 
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torm and New South Wales* The following localities are represented m the 
National Herbarium —Western Australia Coolgardie, Nanmne, Victoria'Desert 
Camp 53 South Australia Murray River, Port Pme, Mount Lyndhurst, Moo- 
looloo Station New South Wales Ri*okcn Hill, Barrier Ranges Victoria* 
Omen 

h Baskia rrucastha (F\ M ), ncomb 

Ktntrops}* eruKanthu FvM, Fragm, u, 140 —Sclerolaena lamcuspis 
F \ M« B FJ , v , 1870, m 

A remailuible confusion has existed m regard to this species Mueller (Ic) 
dosmibed a Bpeuxncu from the Darling River as Kenlropsia eriacantha At page 
170 ot the same woik he redesenbes the species as Atmacantha la/mewpts, giving 
as t>pe specimens the Darling Rivei specimen, previously desenbed as AVn- 
trpjms er meant ha, and also a specimen lrom the Barrier Ranges Kentropsi* 
eriutanlha is pla<ed as a synonym of Anwacmtha lamewtpw (Fragm, vii, 14)* 
and, subsequently, tins was followed m other works and by other hmteiv An 
examination of the materia) at present under B lamcuspus, however, shows that 
thcie are two distinct species piesent Foi convenience 1 will term these A and 
B 

Spurn A luis largei fruits and leaves than species B, is occasionally 3-, 
hut usuidh '2-spmed, the leave* are always densely hirsute, the fruiting perianth 
much hollowed at the base, and the seed obliqueh, oi almost horizontally, placed 
Species B has sinallei fruits and leaves, is 2 —4-spined, tlic leaves tend to 
lose much ot then vestiture and the fruiting penimth ih oblong or turbinate, 
with a hi a reel v hollowed base The seed is vertical The shape and base ot the 
fruiting peiuinth is quite diffeicnt from that of sprnos A 

The two species lesemble each other ,n the long silky vestiturc oi the 
flowers and tiuita 

The spines 11 is apparently the more common of the two Mueller (Icon 
Austr Snlsol, Plate lxxx ) has apparently flgnred the trmtmg perianths of both 
species Fig 6 represents species A and Fig 5 appears to be species B 

On obtaining the tv pea I found that the Darling River specimen, originally 
described as Kentropsts eriacantha (Fiagm, u, 149) agreed with the species 
A I therefore intend taking up the specific name eriacantha, and reconstituting 
the spent* under Bassia 

In regard to Anisaoantha lumens pis, tins species was regarded by Mueller 
as the same species as Kentropts eriacantha, and he quotes the Darling River 
apecimen ns one of the types of the former species The other tjpe, however, 
from lhe Barrier Ranges, belongs to the species B and it was on tins specimen, 
appaientl>, that Mueller drew up hi* description of A m*acantha lamcmput 

J therefore intend maintaining the name B lanicuspie, but limiting it strict¬ 
ly to the species B 

The Selerolaena lanteuspts desenbed bv Bentham (BF1, r, 1951 is B 
enacantha liis description applies to this species and not to A nisacantha lani- 
cuspts F v M, aud he itfso quotes the Darling R specimen 

Note* on B eriacantha (FvM)—Tt is usually a small shrub or under- 
shrub, erect, and clothed in a dense silky vestiture The leaves ore thick and 
up to 30 mm long The fruiting penanth is densely hirsute, usually 2- but 
occasional)} 3-spmed, with n large hollow base Spines up to 9 inm long 
Seed obhqnelv placed, but inclined to the horizontal 

Banae —It owns in Western Australia, South Australia* and New South 
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Wales The following localities are represented in the National Herbarium — 
W A Cue, Ncmnme, NS W Umberumbei ka, Barner Ranges 

7 Bashu iaifloiU (K Br ) FvM 

bclerolaem umflora II Br, Prodr, 1819, 410 and m B.F1, v 1870, 194.— 
Anitamntha diacantka Nees, PI Preiss, i, 035.— Kentropms dtacantha Moq, 
DC, Prodi , xm, n, J38 •—Amaacantha hentrapstdea FvM, Trans Viet Inst,, 
1855,133, Hook Ivew Journ, vni, 204 (reduced to A diacantka in Fiagm, vn., 
14) - h<Irrolaena dxaemtha Benth, BF1, v., 1870, 194 —B wmflora, FvM, 
First Census, 1882, 

A ver> \unable species but ulwsjb tomeutose or hirsute Leaves from 
short, thick, and obtuse, to long, linear, and almost acute and up to 30 mm. 
long Spinet* 2, usually with a tubercle at the base of one, up to 7 nun long, 
but at times reduced to very short spints or tubercles Base of fruiting perianth 
ninth hollowed and showing ladmting septa 

Hitherto the two species, B umflora (R Br.) FvM and B dtacaniha (Nees) 
FvM, have been kept separate although both Muellei and Bentlmm loeogmsed 
their dose affinity Bent ham (B FI, v* 194), in a foot-note to Sclcrolama urn- 
flora, suggests that S> diacantha may indeed prove to be a variety of S umflora. 
Mueller (Vnt Nat, mi (>0) states that B umflora is “only a variety of B 
dtacmtha” The older name (le, mu flora ), however, would have to be adopted 

In Ins key, Bentham aepaiated the two species on the obtuse leaves and short 
rpmes ot the owe as opposed to the almost acute leaves and longer spines of the 
other 

An examination of the material shows that theic. arc two extreme types, 
munch, one with thick obtuse leaves and very short spines ( umflora type), and 
the other with long, linear, rather acute leaves and longei spines {faaranthu 
type) The iormer is generally found m coastal regions, whereas the latter is 
usually some distance inland But it is quite impossible to separate the material 
aloug these hues We have specimens with the thick obtuse leaves but long 
spines, others with the long linear leaves but very short spines, and all manner 
ot intermediate forms In addition, the umflora type is at times found inland 
(Taicoola, J M Black) Thus we cannot separate the species either as legards 
length of spines, type ot leaves, or locality, and foi the same reason it is im¬ 
possible In make a well defined variety, although the two extremes of tlx species 
look \er> different Generally speaking the umflora type occur* on the coast and 
gradually turns into the diaeantha type as we go inland from the sea. 

I have been unable to see the tvpe specimen of Amsacantha kentropsuha 
F\ M., wlmh both Mueller and Bentlmm regarded as a synonym of Jlnuiaoantha 
diacantha, but am content to let it lemam as such 

Selerolama dxaemtha var lonffi'tptnca ? Benth (BF1, v, 396) 

Under this variety BeutUara included two distinct species which I am describ¬ 
ing as B paienUcmpts and B. obhqutcuspw (see under B obltqtuempw) 

Mr. J M Black has drawn my attention to what appeals to be a form of 
B umjlora with a vertically placed seed. He sent over two South Australian 
specimens (Hergott and Arkianga Creek) and there is, m tlm National Herbarium, 
a similar specimen i!rom Mr Lyndhurat. These specimens differ from typical 
B umflora m the position of the seed, which is vertical, whereas in typical B 
'umflora T lm\ e always found it to be homontal In general appearame, the 
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specimens aie identical with B umflora but diffui slightly in the fruiting perianth 
and spines The tube is longer and more constricted above the dilated hollow 
base than at typical B umflora, thus making room foi a vertical seed The 
i pines are also more unequal m length Although resembling B paraUehouopio, 
n sp, m the position ol the seed, the specimens uro readily sepaiable fiom that 
species by tht shape of the iruifcmg penanth and the stoutei, divaricate, unequal 
spines 

Although these specimens show a decided variation from typical B umflora 
in the position ot the seed, and minor differences in the tube and spine, they ap¬ 
pear to belong to that species and 1 hesitate from distinguishing them even as a 
vauety Additional specimens and further field observations would sene to 
thiow light on Hus point* 

There ih also in the National Herbarium a specimen i rom Mt Hturt Station 
(A Moms) which is distinguished from the more typical forms ol B umflora 
(K Br) F \ M by the long thick leaves which are up to 40 mm in length The 
spines of the i rutting perianth arc more woody than those of typical B umflora, 
but the specimen appears to be only a form of a very variable species 

Itanpe—B umflora has a 1 flirty extensive range in the drier parts of Western 
Australia South Australia, Victoria and New South Wales, a large number ot 
localities being represented in the National Herbarium The extieme umflora 
t\pe is repiesented by specimens from St Francis I si, Nuvt’s Aichipelogo, Murat 
Bay, Tarcoola 

The specimen determined by Mueller from the Elder Exploring Expedition 
(Trans Uo> Soc BA, xvi, 1892, 346), Victoria Deseit Camp 53, is an inter¬ 
mediate lonn between the umflora and chacantha forms 
The c harantha form is nnuh the more common 

8 Bassia avisacanthoidks (FvM), n comb 

Echmopsihn auisaeanthoules FvM* Trans Pbd Instit Vict,n, 1858, 76 — 
Amsacantha hn'vtcu'tpw F v M , Fnigm, n , 1863-1864, 150 — Kentn>p#ut brow- 
(us pis F v M l ( —Threll eld* a brevtcuspi* FvM, B FI, v, 1870, 198 —Bassia 
In emu#pt* Y\ M , First Census, 1882 and Teou Anstr Bahol, Plate lxvn 

Mule working on B echmopsda FrM my attention was drawn to Echmop- 
silon arnsacouthoidts F\,M, whnh was given as a synonym both by Mueller 
(Fiagm, vn, 14) and Beni barn (RF1, v, 198) I was puzzled by the original 
description which would not correspond with that of B echwoptnla Fv*M, more 
pniticulnrlv m the shape *>f the fruiting perianth and the position of the seed, 
and ] eiune to the conclusion that Mueller had described mixed material On tins 
ground, I decided to reject the name animcanthoid^, which had prior claims, and 
keep to the established name of eckmopstla 

To \enlv this 1 had the type specimen of Echinopstlon mtaacanthvides sent 
fiom Melbourne, but cm examining this found it to be a form ot if, hrtvlcuspw 
F v M The fruiting perianth of the latter species has a large hollow base, bat 
at times the walls of tins collapse or wither, or cavity is great!v suppressed 
This pecuhat clmracter of the trmtiug perianth is. at times, found on the one 
specimen in cnmpanv with the normal or typical penanth, so the distinction is not 
oven a vanctnl one depending probably on the degree of maturity and the dryiug 
Mueller has figured one instance of it in his plate of B brtvtruspis (Icon, AuMr 
Salsok, PI hrvu. Fig 7, perianth on extreme left) Tlie type specimen of 
Erhtnopotjon amsaonuthoidos FvM shows this form of fruiting penanth and 
Hiesefore » synonymous with B brevtcmpis 
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As B brevtvmpta F.vJ£ and B> schmopmla F v.M closely resemble each 
other m general character* other than the position of the seed and the large 
hollo* base of the fruiting perianth, it is eaay to understand bow the original 
confusion arose 

Seeing that the species Echtnopmlon anwtMmthotdes F.v.M was described in 
1858, and Annsacmiha bremeuspm was not deaenbed by Mueller until 1863, and 
as the type specimen and original description are quite plain, we must take up 
the older name of anwacanthotde X therefore propose calling the species B, 
amsaemtkoidea (Fvjd.)i n comb 

Hentliam preferred to place the apocies in the genus Thretleldm, but the 
spines and hardened perianth are quite those of a Bama. 

Notes m addition to the description —A small green succulent plant, glabrous 
except for the flowers Fruiting penanth ftapwed, one of which is bifid, spines 
1-3 imn, long. Leaves linear, rarely more than 12 mm. long Cavity of the 
fruiting perianth very large Seed horizontal A Tube smooth and oonstneted 
near the top 

Affinity — In general superficial appearance this species comes dose to B 
echtnopfitla, with which it is often confused, but the fruiting perianth is very 
different on dose examination (see above) It can easily be distinguished from 
other species with large basal cavities by the number of spines and the shape of 
the tube 

Range —The species is widdy spread in Queensland and to a lesser extent in 
New South Wales In the National Herbarium are specimens from the follow¬ 
ing localities —Mt Sturt Station, Broken Hill district, Dalbv, Q’ld, Bouha, Q*ld 
I have also seen specimens in the Queensland Herbarium from Roma, Dalby, 
Tower Hill and Wallumbilla 


9. Bassia Tatli F \ M 

Yict Nat, vn, 1890, 06, icon Austr Salsol t Plate lxxi 
Notes additional to the description j — An erect perennial, the whole plant 
toinentose, the vestituro on the leaves being longer than on the branches Fruit¬ 
ing perianth only moderately haidoned, with a large swollen base, the tube marked 
by a few to many longitudinal ribs oi furrows Spines weak, divaricate and very 
irregulai, 1-3 in number, the longest spine not more than 4 nun Of leu with two 
unequal spines, the larger of which is bifid, but at times only one spine is present 
The limb is fairly well developed Leaves broad lanceolate or lanceolate, up to 
23 mm long in the specimens seen 

Affinities —The nearest affinities aie B diacantha FvM and B paraUeh* 
euspis, nsp, from both of which it can be distinguished by the soft, swollen, 
ribbed perianth, the unequal irregular spines, and the broader leaves 

Range ,—So far we have only specimens from South Australia The speci¬ 
mens in the National Herbarium are from Mt. Lyndhurst and one from the Ade¬ 
laide University (locality not specified). 

10 Bassia *AiuM*EUOTsns, n.sp (Plate xxxi>., H-Jj ) 

Fruticulu* ramoeus, ram is tomentosis nonnunquam gtabrescentibus, folns hir¬ 
sute linean-davatts sessihbus 10-25 mm longis, flonbus sohtariis, penanthu fruc- 
tifpri tubo tomentoso 3-4 mm longo ad apicero, 4 mm lato ad basin obtongam 
valde excavato cum limbo erecto tomentoso vel piloso 1-2 mm longo sptnis £ 
paralkhbus rigidis gractlibus 24 nun lon$w usque ad medium pilosis, tcrtia spma 
mtnuta vel tuberculo, jemine oblique verttcah 

Mt Lyndhurst. S Australia, 12/1897 and 8/1869 
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A omnll under-shrub, protumbent oi slightly ascending, the whole plant 
tomentoHe 01 hnsute The vestiture on the older branches wears off at times 
Leaves linear, sessile, the younger ones densely hirsute, the older ones sparingly 
so, up to 25 mm, long by about 2 mm. wide Fruiting perianth Jiardened, tomen- 
tose, with u hollow oblong 01 oval base, the long axis ot which ik directed up the 
stem Spines 2, generally parallel to each other and directed tora Aids, slender, 
and with a tubercle at the base ot one, under 4 nun long Tube densely tom on¬ 
to? e, 3-4 mm long Limb short, ere*t, pilose Seed vertical oi oblique 

Affinity —'This species is allied to B Tata F\ M' from which it can be dis¬ 
tinguished l)v tin much broader leaves ot the loimer and b> the nature <*f the 
Iruitmg perianth In B Tatet FvM the fruiting perianth is sottci, largo, 
moie irregular and the tube is much nbbed oi furrowed and ik only slightly 
toinentosCi gindually becoming glalnous The spines ait divaricate and ierv 
megulat m number and si*e, whereas m B paralltlieuspis the spans me parallel, 
moio oi lens equal, and regular 

The speue* also approaches B diaemtha F.vM, differing in the position ot 
the seid, the base oi the hinting perianth, the natuie ol Oit tube, and the fine 
paiallel spines. 

leaner—New* South Wab% South Austiaha and Northern Territoiy Besides 
the locality already quoted we ha\e specimens trom the Fmhe River between 
Crown Pt and Horseshoe Bend and Tiboobuna Tin lattei specimen is a 
smaller ionn than the typnal one and somewdiat more towentose 

11 Bashja KEOLiiviciTSFib W V Fitzgerald 

Mueller But Soc, May, 1904, p 32 — li htoralis Diels, Kng Rot Jahib, 
xxxv , 1905, 186. 

A glabious under-shrub, the blanches striate LeaveH usually Mubtuele, up 
to 12 mm long Tube cylindrical, hardened, hollowed at the apex, up to 4 mm 
long by 2 mm wide Spines 4, recurved, two being 2-4 mm long, the oUu*i two 
smaller, the longer spines opposite and diverging, the* two smaller appioxiooatmg 
each other at tlu base Very occasionally 5-spwed 

Sytwnym — B htorahs Diel* 

Although 1 have seen no specimens of Diels’s species I am including it as a 
synonym owing to the close similarity between the descriptions of the two species 
Diels has also furnished a figure which agrees with the type specimen of B 
ream tempts W V Fit* The shape oi the perianth amt the character of the 
spines are appaiontly identical m both species 

Affimtie*- Its nearest affinity is With B ec/iifiopsi/a FvM, from whuh it 
differs chiefly in the 4 recurved spines and the shape and base of the tube It 
also mumbles B mtroearpa FvM m tbp recurved spines, but differs in the 
hardened perianth, glabrousness and number ot spines, 

Range— Apparently confined to Western Australia The tvpc specimens 
collected by W V Fitsgerald (Nitnmnc, 9/1903) are represented m the Natioual 
Herbarium The typo of B htorahs Diels comes from the vicinity of Hhiuk 
Bay. 

32 Bashia nu aiira FvM 

Kentraptn* glabra FvM, Fragm, i, 139 —AnmeantU glabra F v M, B FI, 
v., 1870, 200 —B glabra , Fv.M, First Census, 1882, Icon, Austi Babul. 
Plate lxvi 

Notes additional to the description —A glabrous under-slu ub with linear 
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leaves up to 11 mm long in the specimens seen Fruiting perianth small, about 
2 mm long, ribbed vertically, with 2 equal, opposite, diverging spines (often 
almost horizontal), usually with a stout tubercle or third small spine present 
Lamb erect and hardened, forming a distinct ndge to the top of the penanth 
The spines in the only specimen I have seen (Sturt’s Creek, the type) are 1-2 
mm* long The seed is vertical 

I cannot altogether follow Mueller’s ilguic (Icon. Austr, Solsol, Plate lxvi ) 
In Fig 7 be has a section of the penanth which appears to be closer to that of 
S wt * flora (R.Br) FvM* and which shows a horizontal seed Although Mueller 
placed this species in the genus Kentropsts which has a horizontal seed, Bentham 
gives tbe position of the seed as vertical or oblique, and the seed of the type is 
certainly vertical I have not seen anything approaching Figs 1 and G which 
show the truiting penanth with very long spines, somewhat resembling those of 
B longtcnspis FvM 

Mueller hmmelf gives the length of the spines (Fragm, u, 139) as 1-2 lines 
long, and in the specimen examined I found them not to exceed 2 mm 

The species, however, is very scantily represented and additional material is 
necessary in order to define the species thoroughly 

Affinity —Closely resembles B echmopaxla FvM in regard to the foliage, 
but the fruiting penanth differs in the number of spines, m general shape, and 
in the base B echwopmla FvM is 6—6-spmed 

Range — I have seen only one specimen (Sturt’s Creek, FvM, the type) 

13 Bassia mcmsris FvM 

Amsacantha btcuspis FvM, Trans Viet Tnstit, 1855, 133, Hook Kew 
Journ, \m, 204, B FI , \ , 1870, 200 - B bicuspis, FvM, First Census, 1882, 
FvM„Icon Austr SalsoJ Plate lxxm 

Note s’ m addition to the dem nption — Plant quite glabrous, except fot the 
limb which is shortly tomentose or pubesceut and a nng of hairs at the base ot 
the penanth Fruiting penanth with 2 spines up to 11 mm long and a tubercle 
or small spine about 1-14 mm long Limb up to 5 mm long, much exceeding 
the length of the tube which is usually 14-2$ mm Branches much scarred by 
the falling off of the fruiting perianths and leaves 

This species is readily distinguishable from its allies by the glabrous leaves, 
the much greater relative length of Ac limb to the tube, and the spines* 

Range —The only specimen I have seen is the type (Salt Plains, Cudnaka, 
FvM) The other specimen mentioned by Bentham (B*F1, v, 200) from be¬ 
tween the Stokes Range and Cooper's Creek (Wheeler) is probably B longteuspis 
FvM 

M Bassia longicuspis FvM 
Viet Nat, ix, 1893, 187 

Notee %n addition to the description. —Glabrous except for tbe flowers, limb, 
and axils of the leaves which are more or less hirsute Leaves succulent, often 
2-8 cm long, and sometime* exceeding 4 cm, 3-4 mm in width Spines of the 
fruiting penanth usually 3-4 m number, very unequal, the longest at tunes ex¬ 
ceeding 35 mm", 1 or 2 spines generally much shorter than the others Seed 
vertical Stems and spines often reddish in colour 

Synonyms. —The type specimen (Charlotte Waters, Rev. Kempe, 1885) is 
labelled B. bwuepis var. lonffieusput and underneath B. longienepts Bentham 
(BJFL, v, 200) quotes a specimen from between Stokes "Range and Cooper's 
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Creek (Wheeler) under Amsacantha bicuspus FvM,, and gives the perianth m 
“full) 3 lines long and the longest spine J-l inch n 

This specimen qrnte probably belongs to B longtcttspis F.v.M. Mueller 
(Fragm, ui, 14) gives n var longicmpis ol Amsacantha ennaoea with epines 
almost an inch long The locality is given as Stokes Range* so the probability 
i*. that it is the name specimen as quoted by Bentbam under B bicmpts 

A ff tv it v- Although oiigmally placed under B bicuspw Fvtf, it differs 
gmitiv fjom that species in the spines, shape ot the tube, and the relative length 
ol Ike limb and tube Its affinity rather lies with B tnewspis (FvM.), n comb** 
from which it can be distinguished by the 4 unequal spines* the scarcely die* 
tended base of the tube, and the hngth of the leaves and spines 

I ha\ e seen a specimen from the Queensland Herbarium* collected by Mias 
M J Bancroft at Longreacli vhieh appears to be a weak, less robust form of 
B fanqtcusjm F v M and intermediate between that species and B tncuspts 
(FvM) 

Itangi —The following localities are represented in the National Herbarium — 

S Australia Moolooloo Station between Beltana and Bhnnmn, Mt Lyndhurst* 
Charlotte Waters, the type, NSW Broken Hill District, White Cliffs* and ** 
Barrier Ranges 

15 Bassia dxvamcata (R Br) FvM 

Amsacantha divancata R Br * Prodr, 1810, 410 — Amsacantha ertnacea Moq * 

D C Prodr, xm, n, 1849, 122 — Chenolea * trtcuspw FvM., Fragm, x, 92 
(paitly), but not Amsacantha tncuspts FvM., Trans Viet Instit, 1865,133 — 

B divarwata, F v M., First Census, 1882 

In the mateual labelled Bassia divancata in the National Herbarium 1 found 
there were evidently 2 distinct species which for convenience may be termed A, 
and B 

The two can be separated by — 

(1) the shape and method of attachment of the fruiting perianth. In 

species A the base is very oblique bo that the perianth appears to be attached by 

its Bide* the tube being roughly parallel to the stem. In species B the base of 
the fruiting perianth is broad and swollen, the tube roughly at right angles to 
the stem. 

(2) the limb, which is erect in B and curved over in A. 

(3) the number and nature of the spines. A, has 3 unequal horizontally 

spreading or slightly recurved spines with usually a fourth short spme at the 
base of one of the others B. has 3 somewhat ascending spines* more or less 
equal, without the fourth short spine of species A. Very occasionally a fourth 
spine is present, but it is then equal to the other 3 spines, and all placed at 
equal distances from ono another 

(4) the position of tbe seed which in A is always vertical* whereas in B 
it is usually oblique or obliquely vertical or at times approaching the horizontal 

Species A is evidently Amsacantha divancata RBr. as in the original 
description (Flrodr, 410) Brown describes the perianth as with 4 unequal spines, 

I am theiefore accepting species A os the true B Aeoncotu (RBr) FvM 

Species B is identical with the type specimen of Amsacantha tncuspts 
F,vM. (Trails Viet Instit, 1866, 133) from the Murray River 

Amsacantha erinacea Moq is evidently a synonym of B dwancata (RBr.) 
FvM*, as the speeies**s described (DC. Prodr.* 1$, ii. f 122) with 3 spines* one 
of which is at times bifid This would apply to B. divancata (R.Br) F.v.M. 
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Moquin was evidently somewhat confused m regard to Antsacantha dtvancata 
B.Bt , as he desenbes it {DC Prodr., 18, ii., 122, immediately preceding A 
ermacta) as with villose leaves. Although 1 have not seen the type of A ennacea 
Moq. it seems safe to assume that it is synonymous with B, dwancata (B.Br ) 
F.vM. 

This leaves the way clear to take up Mueller’s name of tncuspis for the 
species B , colling it B tncuspis (PvM), n comb 

The ditfeiences between the two species are apparently constant, and they 
eon readily be separated Mueller {Icon Austr Salaol^ Plate lxxvu ) has figured 
B tricuspis (F v M ) together with the 4-upmed form 

Notes on B dtvancata (R.Br.) FvM—Glabrous except for the flowers, 
axils of the leaves, and the limb Longest spine usually about 8-15 mm long, 
but occasionally up to 20 mm Viewing the fruiting perianth from above, very 
often 1 or 2 of the spines appear to be twisted m an anti-clockwise direction 

Range —A not uncommon species in the dner parts ol Western Australia 
South Australia, New South Wales, and Queensland The following localities are 
represented m the National Herbarium*— W Aust • Gwalia, Cue, S Aust Mt 
Lyndhurst, Quom, Woolsbed Flat, NS Wales Broken Hill, Paroo R, Barrier 
Ranges, Tiboohurra, Wllcanma, Warrego R, Brewarrina Downs 

16 Bashia Ttucusm (F v M.)i n comb 

Antsacantha tncuspis FvM, Trans Viet Instit , 1855, 133, and in Hook 
Kew Joum., vui, 204 — Chenolea tncuspis FvM, Fragm, x, 92 (partly) 

I have already detailed the distinctions between this species and B dtvancata 
(R Br) F.v.M. under the latter species The erect limb, the 3 more or less 
equal spines, and the swollen base of the fruiting perianth, with the tube at nght 
angles to or inclined to the stem axe the chief distinguishing features of the 
species 

The branches are glabrous and stnate The seed is usually obliquely vertical 
but I have seen some specimens in which it is almost horizontal 

Range —I have seen specimens from Queensland, South Australia and New 
South Wales, the following localities being represented m the National Her¬ 
barium:— Ne& South Wales . Hay, Paroo R District, Warrego R, (mixed with 
B dwancata), Darling Downs (Laut, labelled A mnacea by Mueller); Queens¬ 
land Tower Hill, 

The specimen from the Suttor R, (E BoWman) mentioned in B FL, v* 200 
under Antsacantha divancata R.Br. belongs to B tncuspis (FvM) It is 
labelled A ennacea, 

17 Bassia nANiotJsns F.v.M 

* Antsacantha lamcuspss F v.M., Fragnu, u« 170.— B lamcuspts, FvM, 
First Census, 1882, 

I have already detailed the nature of this species and its distinction from 
B< enacantha (F.v M), n.comb. when dealing with the latter species. 

The fruiting perianth is enveloped in long silky bans, the tube is oblong 
or turbinate; spines 2-4> slender, week* hirsute, and up to ft m long or some¬ 
times longer. The leaves have * vestiture of long sdky hairs Branches tomen- 
tose or becoming almost glabrous Leaves usually under 15 nun, long but oc¬ 
casionally longer. 

Occurs in Queensland, N^w South Wales and South Australia. The 
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following localities are represented m the National Horbanum — Queensland' 
Georgina R , New South Wales White CUfifs, Barrier Ranges, Brewarrina, 
Warrego R, Coolabah, Silverton, South Australia Mt. Lyndhurst, Beltane. 


18 Bassu Drummondii (Benth ) FvM 


Antsaeantha Drummondn Benth, B FI, v, 1870, 199.— B Drummondn, 
First Census, 1882 

Undei tins species I include Antsaeantha htspida Spencer Moore (Journ. 
Linn Soc Lon, xlv, 1920, 190) as a variety, the only difference between the 
two species being that one is more hispid than the other In all other respects, 
both in the material and tlve descriptions, the two species are identical Both 
are marked by the characteristic scarring of the branches by the hardened base 
of the leases and the fruiting perianths and spines are the Hume The leaves 
and habit of the two species are also identical 

The type specimen of Antsaeantha Jmptda 8 Moore is in the National Her¬ 
barium but no type of Bosnia Drummondn (Benth ) F v M The Melbourne 
Herbarium was unable to furnish the latter, but sent a specimen of B Drum - 
mondtty determined by Mueller, which proved to be identical in all respects with 
the type of A htspida 

Ben thorn described Antsaeantha Drummondn as with “a lew long spreading 
hairs on the leaves ” 

The National Herbarium contains a specimen (K&lgoorlie, 8/1898, W V 
Fitzgerald) which is glabrous except for a few hairs in the axils of the leaves, 
flowers and limb 

In the hispid form the older leaves are very olten almost or quite glabrous, 
the younger ones towards the ends of the branches being densely invested with 
long hairs But the various forms aio obviously the same species, lesemblmg 
each other in the several points which characters© the species and separate it 
from its congeners There is thus a species which vanes from an almost 
glabrous form to a densely hispid form, but otherwise maintains the features 
which distinguish it specifically A parallel case is that of B qmnqueouspis 
FvM 

We are not therefore justified m distinguishing the forms specifically and 
I propose to reduce Antsaeantha htsptda S Moore to B asst a Drummondn (Benth ) 
FvM, var Jitspida 

Descriptive notes on the species — B, Drummondn may be distinguished fiorn 
other menders of the genus by the small obtuse leaves which, on falling off, 
make prominent scars on the branches In this respect it resembles B bicusp# 
P v M but differs from that species m the nature of the fruiting perianth and 
spines 


» u/h fnnt,n * + pen “ th If y ei7 T* 1 ’ the tuhe 1 ‘ 2 long, and furnish*! 
with 3-4 spines, two of which are long and spreading, and up to 9 mm In 

length, the remaining ones much shorter or one reduced to a tubercle The seed 
is usually vertical, but occasionally it is obliquely horizontal 
Var mama. 


towns’‘ffU 27J h £ BP T 8 ¥ ‘ he hl8 P ,d ,e *™> ®o» particularly 

the species * * * branc,les ’ bnt mer » es ,n *o toe almost giataonsfom of 

AustSrn^ TtefoSow.^ , aBd , T vanetv ara “PParontly confined to Western 
Australia The following localities arc represented in the National Herbarium— 
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Kalgoorhc (A mixture of the var hisptda and the almost glabrous form), Mulline 
(the type of A Jnspxda S Moore), Kalgoorhe (var hisptda), 12 mis E of 
Kunotvna (var htsptda) and between the Ilppei Blackwood R and Lake Jiefroy 
(var Irnpida) 

10 Bassia pecurrexs J M Black, 

Trans Roy, Soc 8 Aust, xlvi, 1022, 567 

A species distinguished fiom its allies by the pdosu leaves, and the nbbed 
perianth tube bearing 2 divergent spines, one of which has, at or close to its 
base, 1-3 short spines or tubercles, which are also associated with a prominent 
nb of the tube In the specimens I have examined, the tubercles or small spines 
are generally 1 or 2 m number and only occasionally 3, The longer spines 
sometimes up to 11 mm long. Its nearest affinity is B bicuspts Fv.M, which 
it resembles m the short tube and the well developed hmb, but differs in the 
pilose leaves, the tubercles or short spines at the base of the larger spine and the 
prominent nb to the tube B bicwpts has glabrous leaves, only one tubercle, 
and the tube is scarcely ribbed 

Range —So far this species is only known from South Australia and NeW 
South Wales The following localities are represented in the National Her¬ 
barium—Port Augusta, SA (the type), Broken Hill Distnct, Paroo River 
Distnct 

20 Bassia obmqujcuspis, nsp (Plate xxxiv , D-G) 

Selerolaena diacantha var longteptna Benth, B FI, v, 1870, 195 (m part) 

Fruticulus ramosus, ramis tomentosis vel lanatis, folns lanatis hnean-clavatis 
easilibus 8-15 mm longis, flonbus soli tarns pilosis, styh*? duobus, pemnthn fructi- 
fen tubo tomentoso subcylindnco 2-4 mm longo, cum base oblonga, leviter excavato, 
limbo brevisamo, spinis 2 supra medium tomentosis divergentibus oblique curvatis 
plus minusve aequalibus 4-8 mm longis quarum una in tubereulum decurrit, 
semine verticah 

Found in the western parts of New South Wales and in South Australia. 
NSW Earner Ranges, Broken Hill district, Cobar, South Australia Black 
Bluff, Murray Flats, Port Augusta 

An under-shrub, the whole plant densely tomentose or lanate. Leaves linear 
clavate, somewhat thick, up to 15 mm long but usually shorter, and about 1-2 
mm in 'width The fruiting penanth has an oblong furrowed base, spreading at 
right angles to the tube along the stem and often equal in length to the tube. 
This spreading base is 2-4 mm long by 1J-2J mm wide Tlie tube is up to 4 
mm long The 2 divergent spines are tomentose for about two-thirds their 
length, and are curved and always twisted obliquely away from each other, that 

is, they are not in the same vertical plane, but point in opposite directions from 

it. The base of one spine is always marked by a Bhort thick tubercle 

In the past this species has been mixed up with B dweantha FvM„ but 
the two species have few points of resemblance More particularly, the nature 
of the tube and the position of the seed are quite different in the two Bpccies. 
B. dtacantha has a much hollowed base to the tube, and the seed is horizontal or 
oblique B obhqwcuspis has only a furrow at the base of the tube, and the seed 
is always vertical The ribbing and general shape of the tabes of the two 
species are also quite different The oblong base extending at right angles to the 
tube characteristic of B. obhqwcuspw is never found m B dtacantha. 

Bentham (B FI, v, 196) makes a var longitpiaa of B. dweantha, but queries 
it. I have seen one of the specimens quoted by him, namely, Gawler’s Range 
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fSalfavan), and this is a mixture of B obUqutcuapts and fee closely allied species 
B paienticvspis, nsp. In his description of the variety he quotes the penhnth 
is very toraentose or almost glabrous The very tdmentuae perianth refers to 
B obhquicuspts and fee nearly glabrous perianth to B patenttcuspts 

I have refrained from taking up the name longtsptna, as both the descrip¬ 
tion and the material are mixed In addition* a similar name is already oc¬ 
cupied by B long tempts F v M 

The Jact feat both material and description are mixed affords one legitimate 
grounds for not adopting the prior vanetal name* which is not compulsorv 

Prof A «J Ewart (Proc Roy Boc Viet, xxvi, i* 1814) placed the var 
longtsptna under B lamcuspis F \ M * pointing out that no special vanetal 
distinction was now necessary The specimens, however* have little resemblance 
to the two species httheito grouped under B lantcuapts ; diffmng from B erio- 
cantha (F vM), n comb in the hollow base of the tul>e and the honzonta] seed 
of that species, and from B lantcuspts proper by the number of spines and the 
long silk\ hairs about the flowers and fruiting perianth of the latter species 

In addition to the localities already quoted for B obhqmcuspts there is a 
dwarf fonn with the tube 1-3 ram long and the spine* not exceeding 3 mm** 
and the leaves short and densely clustered. (Broken Hill, A Moms) 

21 Bassia paten tick srib, n sp (Plate xxxiv, A -C ) 

Stlerolaena (hacantha var longtsptna Benth , B FI* v * 195* in part 

Fruticulus ramosus, rairus tomentosis nonnunquam glabrescentibus, folus pilosis 
hnean-clavatis sessihbus 6-10 mm longis, flonbua solitarns, penanthu fmetifen * 
tubo subcylmdrico parce tomentoso circ 2 mm long© cum base ovata vel oblonga, 
limbo erecto 1 mm kmgo, spims 2 divergentibus non oblique ctirvatis 3-7 mm 
longis quarum una in tuberculum decurnt, semine vertical! 

New South Wales Broken Hill, Barrier Ranges, South Australia, Baroota* 
Port Augusta* Beltane, Western Australia Nannme 

An under-shrub closely approaching B. obUqutcuspts * nsp* but readily 
separable from that species The chief points of difference lie in — 

(1) The spines which m B obkqmcuspts are always twisted away irom 
each other* apart from being divergent, so that they are not in fee same vertical 
plane Jn B palenttcuspts they are not twisted* but ore both in fee same vertical 
plane This feature is constant m all the specimens examined by me 

(2) The limb which in B obhqwcuspts is very short, so as to be hardly 
noticeable* whereas in B patenttcuspts it is erect and well developed and ap¬ 
proximately half the length of til tube. 

(3) The shorter tube and less furrowed smaller base of B patenticuspis. 

(4) The vestiture The stems of B patentwuspts are not so densely tomen- 
tose and the fruiting perianth is markedly less tomentose than those of B. 
obUqwcuspis At times the tube of fee former ape&es is almost glabrous 

(5) Habit of growth Although I have had no opportunity of studying 
the two species in the field myself, Miss Collins has told me feat, when examining 
the plants in the Broken district, she could readily separate them on their 
growth habit 

At first I intended making one a variety of fee other but the differences are 
so constant that a specific name seems justified, 

§ 22. Bassia echinofsila F.vM 

Amsacantha echtnopstla F vM„ Fragra, vn, 14 and B.FL, V.* 201,—CM*- 
Ua eehtnopem, Fragm, x, 92,—B eehtnojmla, Fust Census* 1802$ Fntgm., 

12 . 
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This species has been more or less confused with B ameaoanthoides {¥ v M ), 
n comb, and & eonvexula, n*sp. Although both Mueller and Bsn&ftm placed 
Ecktnopsdon antsacanihotdes RvM as a synonym of AnUacantha echmopsHa 
F.v M., an examination of the type showed clearly that it is a form of A brevt- 
cuspts F.v.M. 

Notes m addition to tht description m B,Fl* 9 v v 30i —An extremely variable 
plant in regard to its veetiture We have a perfectly glabrous form, a form 
with the young shoots hirsute or pilose, and one in which all the leaves are 
densely covered with long hairs. Sometimes only the young leaves at the tips 
of the brandies are slightly hirsute. The various forms merge so gradually into 
one another that it seems almost impossible! and of little advantage, to dis¬ 
tinguish the hirsute lorn as a well-defined variety 

The tube of the fruiting perianth is oblong or cylindrical! up to 3 mm 
long, ribbed or furrowed longitudinally and with a grooved base with two short 
spurs 

The spines aie usually 6, with one spme bifid, varying from 1-5 mm long, 
but occasionally there aro 6 separate spines They vary from almost erect to 
horizontally spreading, but are usually inclined upwards The seed is truly 
vertical. 

Affinity —In general appearance this species bears a remarkable resemblance 
to B anisacanthotdes (FvM), n comb, and often can only be distinguished by 
a close examination of the fruiting perianth In B amsacanthmdes the tube is 
hollow and the seed placed horizontally In B echmoptnla the tube i<* not hollow 
and the seed is placed vertically The shape and ribbing of the tube are also 
different. 

Mueller’s figure (Icon. Aust. Salsol, PI, ixix) is a very mixed one The 
extreme left band figure of the series of fruiting perianths, marked 6, is that of 
B amsaoauthotdeH (F vM ), n comb , Fig 2 also appears to be the latter species 
The extreme right hand one of fig. 6 is 2? convexula, n sp, as are also the top 
and lower left ^and figures of senes 7 

Range —This species has a fairly wid^ 1 range m New South Wales and 
Queensland. The following localities are represented in the National Herbarium— 
Queensland Longreacb, Blackwater E of Emerald, Rockhampton (O’Shanessy) 
and Crocodile Creek (Bowman) The last two specimens are quoted by Bentham 
fB.Fl, v, 201)] New South Wales Nyngan, Rrewamna, Namoi R, Cutbaroo 
Siding, Tibooburra, Cobar, Wsrrego R , Burren Junction, Mooeulta Siding, 
Botanic Gardens, Sydney (introd ) 

23. Bassm tobata, njsp. (Plate xxxv, A.-C ) 

Fruticulus, ramis erectia graciltbua tamentosis vel glabrescentibus, folus linepn- 
subterctibus seaahbus 345 mm longis, fionbus solit&ms, stybs 2-3, penanthn fhic- 
tifen tubo cyhndnto parce tomentoeo 3-4 mm longo cum base vix diktata ex- 
oavataque, limbo ©recto brevissimo, spinis 4 quorum una bifida erects, ceteris hori¬ 
zon tale divergentibus, 3-5 mm longis, semme vertical! 

Coonambie <E Break well, 1918 and R McDianzud, Feb, 1922). 

A small under-shrub with numerous slender erect branches, the whole plant 
from fairly densely hirsute to almost glabrous* Leave* linear lanceolate or sub- 
terete, up to IS mm. long by 144 mm, wide. Styles usually 3, or occasionally 2 
Fruiting perianth more or less tomentoee with a cylindrical tube, the base of 
which is usually somewhat dilated and hoHow, Tube 34 mm. long by 14-2 mm 
wide, the base shortly oblique, but the tube free firom any lateral attachment to 
the stem. Spines 4, one of which is mom or less erect and bifid, the remaining 
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three spreading more or less horizontally, all about 3-5 mm long except the 
smaller of the bifid spines which is 2-3 ruin Raw of the perianth is usually 
somewhat hollowed, but at times this is not noticeable The seed is vertical 

The only specimen of this species in the National Herbamun is one col¬ 
lected by Mr E Breakwell at the Coonamble Experiment Farm* 1 got into 
touch with Mr McDiamud the manager oi that Farm, and through him ob¬ 
tained additional specimens winch showed that the specific differences were con¬ 
stant He informed me that it is only to ho tound in placets protected from 
stock 

The distribution of the species is peculiar, being so far found only at Coon¬ 
amble One would expect it to be found m similar localities rn New South 

Wales 

The long cylindrical tube, tree from lateral attachment to the stem and with 
a slightly hollow base, and the 4 spines, one being bifid and erect, the others 
horizontal, distinguish it from its congeners with a vertical seed Its nearest 
affinity is the next species, B tntncata t n sp, from which it differs in the slightly 
diluted and hollow base of the fruiting perianth, the arrangement of the spines, 
the method of attachment of the fruiting perianth, and the vestiture. B tntneota 
is glabrous except for the fiowetB and axils of the leaves, and the fruiting 

penanth is attached for the greater part of the length of the tube by the very 

oblique base 


24 Bassia intricata, n sp (Plate xxxv, D*-F ) 


Fruticulus ramosue, nums glabns intricate, folns hnean-clavatis vel sub- 
teretibus sessilibus 5-15 mm longis, flonbus sohtarns, penanthti fructiferi tubo 3-5 
mm longo sub-cylindrico cum base valde oblique, limbo erecto hirsuto 1-2 mm* 
longo, spnus 5, vel 4 quarum una bifida, 5-12 mm longis saepe recurvaiJs, senunc 
vertical! Approximat B divaricatae F v M, 

Corona (Miss M Collins) Mt L>ndhurst, S-A (Max Koch) 


An intneately branched compact under-sbrub, glabrous except for tbe hir¬ 
sute floweis, limb, and for dense tufts of long hairs m and around the unfa of 
the lea\es Leaves linear clavate oi semiterete, but sometimes broader, sessile, 
5-15 ram long, succulent Flowers solitary, styles 2 Tube of tbe fruiting 
penanth cylindrical, 3-5 mm long with a very oblique base* Spines 5, or 4 
with one bifid, slender, usually more or less recurved, up fco 12 mm* long, but 
gcneiall^ shorter One spine usually much shorter than the others Lim b erect, 
hirsute, 1-2 mm long Seed vertical# 

lhis species in the past has been called both B quinquecuspta P*vM and 
B divartcata (H Br ) F v M , but its affinities lie with the latter species In 
general habit it approaches B divartcata very closely, but can be separated from 
that specie** by tbe number of spines (5 in B mtneata and 3-4 in B dtvaneata) f 
e (mt and longer limb of B xntneata which m B dtvarxeata is always re¬ 
curved or bent over to one side, the denser tufts of hairs m the leaf axils and on 
toe flowers, and the more scattered fruits The tube of the fruiting penanth of 
B 1f r^T a W Blfl0 gener ^ y longer ftnd tapenng than that of B dtvaricata 
a <t T r “ ogB,sm K *• f lwo r « embll ®«e between these two speeies, the 
TimettJ 608 1 hftV6 enumorated are con8tant “> d appear to be specific rather than 

«wp» he ^° n * r tUbe *** ^ 1,mb &t 0006 dl8tm K u “ b species from B. qwinqme- 
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Mange —In addition to the two localities already quoted there are specimens 
in the Natioual Herbarium from —Milponnka, Muiooroo, S A, Lake Eyre, 8 A., 
Mt Nor West. The spines m the last-named specimen are very strongly re¬ 
curved 

25 Bassia quiNQUiiOusPis F v M 

Amsacanihu qmnquccuspis F.vM, Trans- Viet Inst, 1855, 134 and Hook 
Kew Jomn , vm, 204 —A mimcata Moq, Chenop Rnum, 1840, 84, and in 
DC Prodr, xiu (u ), 122 —A graoihcuspw FvM, Fragrn., n, 170 —B 
qutnqueciMpia, First Census, 1882, Icon Aust SalsoL, PI lxxvi 

This species is one ot the most variable Within the genus In the typical 
form the plant is glabrous and lntneateiy branched, the branches usually stnatc, 
leaves linear-lanceolate, acute, glaucous, and up to 25 min long, but usually 
about 15 mm 

The tube is very shortly cylindrical, 1-2 mm long, and with a very oblique 
base firmly attached to the stem and only broken away with difficulty Spines 
5, or 4 with one spine bifid, unequal, the longest up to 15 mm 

In the var villoaa the plant is more or less hirsute or tomentosc, the westi- 
ture on the leaves consisting oi long hairs, and the branches sparingly tomentosc 
The fruiting perianth is also more or less tomentose The leaves ore usually 
broader and shorter than those ot the glabrous form of the species and the spines 
shorter. But the differences appear to be only varietal Some specimens are 
only sparingly hirsute and gradually lose their vestiture, merging into the 
glabrous form 

The position of the seed of B qutnqueeusput is also a variable character It 
may be truly vertical, oblique, or almost horizontal, but the oblique condition is 
most common Generally speaking the obliquely horizontal position is most 
common in the var villaea, and the vertical position in the glabrous form But 
this is not a hard and fast lule, and so cannot be taken to separate the forms 
specifically The peculiar n regular character of the fruiting perianth probably 
accounts for the variation 

I have seen the tvpe specimen of A graciUcuspw FvM and it agrees with 
var wttwa. Bentham placed A yra&focuajns as a synonym of var viUosa and, 
although the name gracthcuspw was the first established, we must retain Bent- 
ham’s name villoaa for the variety 

Vernacular name of B quuiquecuspis.—This species is widely known as 
Roley-poley* The older plants become detached from the ground and are driven 
along by the wmd, gradually forming a big ball by the addition of other plants 
Thu is finally brought up against some obstacle, chiefly fences and trees, where 
it piles up, forming a thick mat on decomposition. 

Affinity *—Thu species approaches B ckvarroata (R.Br) FvJi, differing 
in the number and nature of the spines and In the shorter tube The var vtUoia 
approximates closely to B Btrchtt F,v M, under which species the relationship u 
discussed. 

Mange —Probably the most common species of Bassia m Hew South Wales 
It is also found in Queensland and Victoria. In the National Herbarium tho 
typical form u represented from the following localities —Coally nr Milponnka, 
Tibooburra, Barren Junction, Gunnedah, Moree, Denman, Warrego R, Bongate, 
Bemwhua Downs, Junction bet Murray and Darling R, Mt, Hams, Laidley 

Var. villoea Benth u represented by the following localities*—Bathurst, 
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Cuibaroo Biding, Forbes, Cobar, Condobolm Flats, Wanganella, BUcktown, 
Flemington, and Camden Municipality 

26 Bashia Fokbkstiana F v.M 

Ckenolca ForrenUana F v M coll — B Forreatiana f Fragm., xn, 1882, 12; 
Icon Austr Salsol , PI lxxv 

Notes xn addition to the description —A fairly robust under-shrub with more 
or less open branches, the whole plant tenientose or hirsute. Leaves linear, re¬ 
curving towards the apex and bioadenmg slightly at the base, long, at times up 
to 30 mm, and 2-23 mm in widtlu Tube of the fruiting perianth sub-globose 
or depressed, about 2-3 mm long, tta limb erect and about half the length of 
the lube The fruiting perianth has 2 long spines, glabrous except towards the 
haw 1 , and up to 26 mm long, and 1-2 or very rarely 3 much shorter spines under 
7 mm long The seed is horizontal or oblique; 

I have seen only the type collected by J. Forrest at the Gascoyne River, 
Western Australia, m 1882 Mueller's plate (Icon Austr Salsol.) gives an ex¬ 
cellent representation ol the species 

*Tbe species can be separated from its allies bv the very short tube, the long 
spines, the dense vestituro und the somewhat thickened, apical]y recurved leavea. 

Its nearest affinity is probably B, Umbata J M. Black, which it resombles in 
the character of the leaves and the short tube It differs from this species, how¬ 
ever, m the much longer, more slender, spines and in the presence of the 1-3 
shorter spines B Umbata has only one additional very small spine and the tube 
is stouter 

27 Bassia vextricosa J M Black 

Trans Roy Soc S A, xlvi, 1922, 666 

A more or less hirsute under-shrub The tube is almost globular oi sub- 
cyhndnoal, hirsute, and bearing two opposite divergent spines and one or two 
shorter spines In the majority of our specimens there is only one shorter 
spine, but two are not uncommon, and very occasionally a third one is present. 
The seed is horizontal or obliquely so 

It is quite a distinct species, being readily separable from its allies by the 
shape of the tube and the nature of the spines 

’The species enjoys a fairly wide range in the dner parts of New 
South Wales and South Australia The following localities are represented in 
the National Herbarium *— 

NSW Earner Ranges, Campbell’s Cr Broken Hill district, Tibootwrra; 
8. Aust Port Augusta (J M. Black 9/1920. The type) and Mt. Lyndburet 

28 Basbu umbata J M Black. 

Trans Roy Soc SA, xhi , 1022, 667 

This species is allied to B Forrestiana Fv.M and B bteomk (LmdL) 
FvM It seems to merge to some extent into the latter specie* but differs 
cmeuy in the smaller, not so thickened perianth tube, the much more eon* 
epwuous limb which is often equal in length to the tube, and in the leaves being 
always tonwnfcose or hirsute In B bioomis the leaves tend to become gUbftws. 
The third spine on the lace of the perianth is present m both species. 

It m apparently confined to western New South Wak» and South Australia 
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the Hollowing localities bong represented in the National Herbarium —Barrier 
Rangel* Munch Mundi Plains, Broken Hill district, Campbell's Cr., Broken Hril 
district; we have 2 specimens (Tibooburra, 0 Couch and Mt Lyndtmwt, BA , 
Max Koch), which appear to be intermediate forms between B tmbcrta J. M 
Black and B bteorws (LwdL) F.vM 

29 Bassu bioobnis (Lindl) 

Selerolaena btcomw Lmdl, Mitch Three Exped, u, 1838, 47 — Keniropma 
lanata Moq , Chenop Enurn, 83 and m D.C Prodr, xiu. (n.) f 138 —Amaacaniha 
focornis FvM, Frogm, vii, 14 — B . bicorms. First Census, 1882, Fragm, xu, 
1882, 12, Icon Austr. Salflol, PI lxxix 

One of the more commonly known species of Bassta and often tenned ^Goat- 
head ” It is a very variable plant, the typical form having a woolly white 
toinentmu on the blanches and fruiting perianth, but the leaves only slightly 
hirsute or eventually becoming glabrous At times the leaves are very long, be¬ 
ing up to 40 mm, and 3 mm m width, but usually they are much leas than this 
The tube is very woody, varying from 3 to almost 6 mm long, the limb erect 
and about 2 mm in length The fruiting perianth is 2-spmed, tho spines vary¬ 
ing from 5 to 20 mm long, and often a third spine or tubercle is present on 
one face of the tube This third spine at times reaches 5 mm in length, hut 
is usually much reduced 

A not uncommon form of the Hpeoies is an appaiently stunted variety, in 
which the spines, fruiting perianths and leaves are all considerably reduced The 
spines in this form are often only 3-4 mm in length, the tube is not so much re¬ 
duced, but the leaves remain more or less densely hirsute The persistent hairs 
on the leaves can also he found m more typical B bicomut 

This stunted form may possibly be made a variety, but it appears to depend 
only on local and seasonal variations Mr J Mitchell, of Walgett, who has 
studied the species in the field, writes that the form is “stunted on account of 
the dry conditions, under ordinary seasonal conditions it is greatly increased m 
the size of the plant, leaf and fruit, the two colors, vis, green and white, being 
much more marked” 

intermediate forms between the two extneme types arc also to be found 
Range —This species is apparently fairly common in the drier parts of 
Western Australia, South Australia, New South Wales, Northern Territory, and 
Queensland The following localities are represented in the National Her¬ 
barium ;—Qld : Boulia, Longreach, NS Wales : Neverbre, Wileanma, Ooolabab, 
Bourke district, Nyngan, Wanaanng to Urieeno, Baneunya, S Amt Lake Eyre; 
TF* AttfL Barwin R,, N Terr : Henbury Station, Finke River 

The stunted form is represented by the following localities,—Walgett, 
Warrego R* Darling R, North-west N.S.W., Brewarrina, Natnoi R, 

30 Bassia Corjoshiana F v,M 
Austr Chemist, 1886. 

Notes oft the *peeie$*— An under-shrub, the whole plant densely woolly to- 
mentose or hirsute. The leaves are broadly lanceolate or obovOte and up to 15 
mm. or mens tong. The fruiting perianth is very broad and fiat oft top, 3-6 mm 
merees; the tube short, 2-4 mm. long and tapering to a circular or ovate base 
Spines usually 6, rarely 6, herwontaHy spreading or slightly recurved, the longest 
rawly more than 6 nan. Commonly 5 of the spines are arranged at equal die- 
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tances around the fruiting penanth, and axe roughly equal in length, with a sixth 
smaller spine close to one of them At times 2 of the spines axe reduced in siae. 

Mueller (Virt Nat, to, 47) made the species a variety of B Btrchu Fv,M 
and tho t\pe is labelled by him as B Comtshwut, B Bvrchn \ai I have ex¬ 
amined the 1\pe oi B Corrushvcma (In the vicinity of the Field Itiver, near the 
boundai v line between Queensland and South Austraha, W H Cornish, 1886) 
and although it resembles B Birchtt FvM in the woolly tomentum, obovate 
lt*a\e« tl nd robust character, it differs considerably from that species in the nature 
of the fnuting penanth The fruiting perianth of B Cormshtana is much 
largci, with a broad hat top and with 6 horizontal spines more or lees evenly 
placed Tho fruiting perianth of B Birchu is much smaller, more irregular, not 
nearly so broad at the top, and with only 6 very irregular spines The spines 
of B Birchn are also much longer than those of B Comishiana 

Although, as I have previously pointed out, the type of B Birchu does not 
absolutely agree with tlx? specimens accepted by me as that species, yet it lies 
much closer to those species than to B Corwathtana In B Birchu there are long 
unbrant lied shoots with tbo flowers more crowded towards the apex In B Cor- 
mshtana these long shoots are not so marked, and the flowers and fruits are more 
scattered and not so numerous 

Range —In addition to the type we have two specimens collected at Ilpilla, 
and also what appears to tie a form of this species with longer spines up to 10 
mm, and with not so broad a top to the fruiting penanth, from tho upper Gas¬ 
coyne R, W A 

31 Bassia Birchu FvM 

Amsacantha Birchtt FvM, Fragm, viu, 103 —B Birchn, First Census, 
1882, loon Austr Salsol, PI lxxn (in part) 

This is probably the most unsatisfactorily defined species of the genus It 
was described by Mueller from a plant collected on the Bowen Downs, Queens¬ 
land, by C W Birch Dr Laadlaw kindly sent over the type specimen and all 
matenal labelled B Birchn m the Melbourne Herbarium An examination of this 
material showed that there were 3 distinct species 

(1) B Birchu proper which was represented by a solitary specimen, the 

type * 

(2) B ComutMana which Mueller (Vic Nat, vn, 47) made a variety of 
B Birchn, but which is a quite distinct species 

(3) A species which I have described as B convcwula, the difference from 
B Birchu beiug detailed undei the description of the former species 

Although the type specimen was very imperfect, yet, in regard to the fruit¬ 
ing penanth, the general habit, tomentum and shape of tbe leaves, it was ap¬ 
parent that it came very close to what T had regarded as a very robust form of 
B qmnguecmpis var vtJlosa 

Specimens from the Queensland Herbarium similar to this robust form were 
all labelled B Birchn 

The Queensland and New South Wales specimens did not, however, altogether 
agree with the typo of B Btrehu , differing chiefly m the length of tbe spines and 
mode of attachment of the fruiting penanth The longest spines in the type are 
under 4 mm Jong, but in our specimens the spines are usually move then 4 mm, 
long and up to 16 mm long We have, however, specimens in which the spinas 
are much reduced. 

In our specimens the fruiting penanth has a very oblique base and is very 
difficult to detach from the stem, whereas, m the type, the fruiting penanth has 
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only a slightly oblique base anti is more easily detached. Some of our specimens 
approach this condition Comparison, however, of the fruiting perianth is 
i tendered difficult by the absence of mature fruits in the type. Our specimens 
correspond with tlie type m the shape of the leaves, woolly tomentum, general 
habit, and the number and disposition of tbe spines 

The type of B Btrohu is quite distinct from the type and other specimens 
of B Comtshtana F v.M, 

While recognising that thore are slight differences between the type specimen 
of B Bircfat and the majority of our specimens I have decided to accept the 
latter as B Btrchn 

Only two other courses are open Firstly, to place B Btrchn with B 
Comiskxana, making the latter a variety, and then to describe our specimens as 
a new species Hut the differences between B Btrchn and B Cotntslncma are 
too decided to place them together (See under B+ Conmhuma) Secondly, to 
uphold both B Birch* and B Cormahtana as distinct species and, m addition, to 
describe our specimens approaching B Btrchtt as a new species But the type 
specimen of B Birch w only vanes slightly from the Queensland and our own 
specimens, and in addition these specimens have been collected in and around 
the type locality 

Should additional specimens show that the differences pointed out are con¬ 
stant, then, perhaps, a new species could be described 

Descriptive notes on B Birchu FvM.—A robust branching under-shrub, the 
branches often Bending off long secondary branches, or intricately branched, 
densely clothed in a thick woolly tomentum Leaves obovate or broadly lanceo¬ 
late, up to 15 mm long and 4-5 mm wide, but usually smaller, densely hirsute 
Tube of the fruiting perianth densely tomentose, vm short, depressed or shortly 
turbinate, rarely more than 2 mm long, with usually an oblique base Spines 
unequal, 5, or 4 with one spine bifid, tbe longest spine up to 15 mm long, but 
usually less Often three of the spines are much shorter than the others, two 
being much reduced Occasionally 3 of tbe 5 spines are long and more or less 
equal The fruiting perianth is usually only detached with difficulty from the 
stem, tearing away with it a stnp of the stem tissue The seed is usually 
obliquely horizontal 

The species is commonly known as Woolpnno Burr, Galvanised Burr, or 
Roley-polev, and is a pest in certain areas, being difficult to eradicate owing to 
its spiny nature 

The plate of B Btrchn (Icon Austr. Ralsol) is a faithful reproduction of 
tbe type excepting the separate branch on the right-hand side which us B Com - 
tshtana FvM 

Afftmty —It resembles very closely a robust form of B quinquecuept* var, 
vttlosn Benth, differing chiefly in the thicker, more woolly tomentum, the obo- 
vate leaves, and tbe stouter, more robust branches and leaves Tbe fruiting 
perianth and tbe position of the seed of the two are very similar, but the spines 
of £. Birchu are generally rather stouter, but no longer, than those of B qutnque- 
cnspi8 var viUosa 

Although the species gives one the impression of being a very robust form 
of B qtnnquecuepts var. vilhsa, it can readily be separated from that variety 
and its characters are constant 

Mr Mitchell of WaJgett states that the Galvanised Burr (£ Btrchn) seldom 
becomes detached from the ground as is tbe ease in the ordinary Roley-poley 
(B qwnqueouepis and the var vittosa). 
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Moeller (Fragm, via., 163) draws attention to tl*e distinction between tide 
epeciee and A dtvancata var i hUoho. There is no var* t nllosu of A* dt vaneat^ 
so probably this was a slip, Mueller having in nund B. qwnqnecmpis var wUom. 

Range —This species is becoming fairly common in New South Wales and 
Queensland, and is liable to lie a serious pest I have seen about 10 speeuM m 
in tbe Queensland Herbarium representing Queensland localities The following 
localities are lepresented in the National Herbarium,— 

Wee Wan, Gunnedah, Parkcs, Narronnne, Walgett, Wmgbam, and Jencho, 
Queensland 

32 TUssia oonvrxitua, map, (Plate xxxvi, A-C) 

Fniticulus sub-erectus, ramis tomentosis nonnunquaan glabreseentibus cum 
ramulis longis erectis folns lmcam-clavatis aessihbus acutis dense vittosis 5-10 mm 
longis vnonnunquam 15 mm ), flonbus sohtams, penanthn fructifen tube tomen- 
toso vutj-globoso vet turbmato sum apice convexo ad basm vix excavatsm arc 2 
mm longo, Umbo brevisstmo, spmis 4 sub-divergentibus quarum una semper bifida 
(ranssime 5), spims bifidis 1-H mm longis, ceteris 2-4 mm longis infra medium 
tomen tosis, $emine horizon tali 

A more or less erect under-shrub, the branches sending up long shoots up 
to 25 im long, the whole plant touientoee or villose, or the older branches m tune 
becoming almost glabrous Styles 2 Leaves lmear-clavate, acute, and usually 
5-10 mm long, but sometimes longer 

The tube of tbe fruiting perianth is sub-globose or almost ovate-truncate, 
convex at its apex, tomentose, and slightly, or not at all, ribbed Iamb short 
Fruiting perianth with usually 4 somewhat ascending spines, one of which is 
always bifid, the bifid spines being much shorter than the others Base of the 
tube slightly concave and somewhat circular in outline* 

A very distinct species which, w the past, has been confused with various 
species, principally B quinquecuspis F v M., B eefanopstia F v M, and B Birchn 
F v M. 

Although quite distinct from B echmopsila, it has been most commonly con¬ 
fused with that species 

It can be readily separated from B echmopBUa by the dense tomentose 
vesliture of the fnuting perianth, the number of spines, the shape of the tube 
and the horizontal seed, tbe two species having very little in common 

Mueller, most probably, originated the mistake as he has figured both apacies 
in Ins plate of B echtnopsila (Icon Aust SalsoL, Plate Ixix). Tbe extreme 
right-hand figure of senes 6, and the top and lower left-hand figures of senes 
7 mo all B convexula. The differences between the fhiihng perianths can at 
once be seen from the figures 

In addition there is in tbe National Herbanum a specimen from the Waruego 
River (E Bctcbe), labelled by Mr Betche as having been determined by Mueller 
as B erhwop8ila f the greater part of which is B canvextda, with a small frag¬ 
ment of B echinopmla 


Mueller and other* have also confused it with B Birohti F.v ML In the S* 
port on the Elder Exploring Expedition (Trans. Roy, Soc. S.A, xn, 1892, 348) 
Muellei refers to a "remarkably dwarf form, although copiously fruiting^ of 
B Bircfcw This specimen is B conve&da Although not altogether satisfied as 
to the true nature of B Birchn, I am quite satisfied that it cannot be referred to 
this species T haw seen the type of B, Btrchu and it is a much more robust 
plant, with a thicker, more woolly tomen turn and broader leaves, which cannot 
with those of B convexula The shape of the fruiting perwmtb 
and the nature of the spines are also different P 
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9 canvesuki is readily separable from B quinquecusp** by its 

easily detached* regularly-shaped fnuts, the dense tomentum, the shape of the 
tube and the more erect, less intricately branched habit of the plant. 

Mange —The species is widely distributed in the drier parts of Western 
Australia, South Australia, and New South Wales. The following localities are 
represented in the National Herbarium — Gmlambone, Poppy Mt nr. Cobar, 
Coolabah, Broken Hill, Warrego R. f Cobar, Paroo R In addition I have seen 
some South Australian specimens sent over by Mr J M Black The only 
Western Australian locality I have seen is that recorded by the Elder Exploring 
Expedition, already quoted. 

33 Bassia pahvifI/Ora, n,»p. (Plate xxxvl, H -L) 

Fruticulu<* sub-erectus, ramis gracthbus parce inrsutis, fohis linean-clavatis 
ses&hbus 4-8 mm longis (ranssime 12 mm ) parce hirsutos, flonbus soil tarns, 
perianthit fructiferi tubo plus minusve hirsutis subdepresso vel turbinato 1-14 mm 
Songo cum lunbo brevissimo, spirns 6, vel 5 quarum una semper bifida, 1-24 mm 
longis, semine horizontal! Approximate B coavexulae 

A small, slender, twiggy plant with intricate branches Leaves linear clavate, 
small and scattered, rarely exceeding 8 mm long. Flowers solitary in the axils 
of the leaves. Styles 2 Tube small, depressed or broad turbinate, flat on top, 
1-2 mm. long and bearing 6 small spines, or 5 with one spine bifid. Spines 
spreading horizontally or slightly inclined to the vertical The leaves, branches, 
and fruits are more or less covered with a vestiture of long, somewhat thickened, 
translucent hairs 

This species approaches closely to B. oonvexuta but differs in 

(1) The fruiting perianth, it has not the domed apex so typical in B con- 
vwula, and the spines spread more horizontally and are always one more in 
number than those of B convexula Very occasionally B gonvexnla has 6 spines, 
or 5 with one bifid, but then it jh only in isolated instances in the one specimen 

(2) *The general habit, which is more twiggy than that of B convextUa, 
and in the smaller, more scattered leaves and fruits The plant is weaker and 
not so robust. 

(3) Nature of the vestiture In B convexula the vestiture, particularly on 
the branches, consists of a fine cottony toinentum, that is to say, the individual 
hairs are weak, fine, whitish, and fairly short. The hairs of B p arwflora are 
of quite a different character, being longer, much stouter, straight, and trans¬ 
lucent. The difference in the vestiture ib quite apparent when (examined through 
a lens, and 1 have always found the differences to be constant. 

Three of the four specimens I have placed under this species were labelled 
B. echtmpstla, but the species bears no relation to B t echmop&la, differing in the 
vestiture, shape of the fruiting perianth and the position of the seed 

Mange. —The four specimens I have placed under this species am from widely 
scattered localities in Victoria, South Australia and Western Australia. They 
are:—Mddura, Vic., Victoria Springs, MinUipa, $.4«, and Doodlakioe, WA 

34. Bas&u costata, n sp. (plate xxxvL, 0 -CK) 

Frutxculus sub-erectus, ramis pares tomentoms, foftts hirstttis liuean-subclavatis 
sesnhbut 9*10 mm longis. flonbus sobtarns, penaathii fruefcien tubo subeylmdneo 
parce hirsute demum gkorescento 14-2 m longo, 1|l mm iaio ad uoHsem nlamim 
et 1 tarn, la to Ad basin annul* tarn vix excavate, cum costa prominent* a< j ^nam 
bifldam adscendente, limbo brevissimo, spims 4, 2-4 mm. longis, quorum una semper 
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bifidft, honzontalibus vel leviter reeurvatis, semine horizontal! Approximat B 

CtmV ^0 U miles NE of Camp 12, Northern Territory (G F Hill, 6/1011) Quoted 
as B echinopwla by Ewart and Davies (Flora of the Northern Territory, 1017, 
p 05), Glen Ferdinand, Musgrave Ranges (S A White, 7/1914) 

A small erect plant, the branches sparingly tomentosc, the leaves densely hir¬ 
sute Leaves linear, slightly elevate, acute, 6-10 mm long 

The fruiting perianth is slightly hairy, but becoming almost or quite glabrous, 
flat on top, and is furnished with 4 spines, one of which is always deeply and 
regulurly bifid forming two spines somewhat smaller than the other 3 spines 
The two short bifid spines are united at their base to form a short, flat, broad 
projection of the fruiting perianth marked on the under surface by a prominent 
nb which continues down the tube The remainder of the tube is slightly nbbed 
or stnate The^ spines spread horizontally or are slightly recurved, the longer 
ones up to 4 mm long The tube narrows towards the circular, slightly hollowed 
base Styles 2 Seed horizontal 

This species is allied to B convexula, but differs from that species m the 
glabrous, or almost glabrous fruiting perianth, in the flat top of the tube, in the 
more prominent ribbing ot the tube bencuth the bifid spines, and in the stouter 
horizontally spreading spines The fruiting perianth of B convexukt ih domed, 
tomentose, and (he spines are more ocicular and ascending 

35 Basbia MJCROCARI'A, n sp (Plate xxxvi, M-Q ) 

Fruticulus ramosus, ramuhs longis grauhbus pilosis, fohis sessihbus Uneanbus 
acutis 6-10 mm longis dense pilims fioribus solitarns, penanthu fructiferi tubo 
depressus-tyhndnco costato £ mm longo circ 1 mm la to glabro cum limbo 
brevissimo, spuus 5 quarum una semper bifida honzontalibus ad apiceni valde 
recurve tis urc 4 mm longis, semine horizontali 

Poison Creek via Leonora, W Aust (A McGregor, 9/(909 ), the type 

A very distinct species, easily sepax ated from other members of the genus 
by the long, soft, dense hairs on the leaves and the numerous very small fruits 
Styles 2, connate at the base The tube of the fruiting perianth is very shortly 
cylindrical, under 1 mm long and 1-14 mm in width, glabrous, and nbbed verti¬ 
cally, Bhghtly hollow at the base and marked by 5 distinct perforations Spines 
6, one of which is bifid, equal and placed at regular intervals around the fruiting 
penanth, about 4 mm long, spreading horizontally, but sharply hooked at the 
ends, the tips often being much darker in colour At times the spines appear to 
be united by a very narrow run or expansion of the fruiting penanth, showing 
an affinity with the Matreana section 

1 haw seen only the one specimen At first 1 believed that this plant nngnt 
be B tmeranthera (Bentfa ) F vJVf The type of this species was Drummond's 
n, 253, Fourth Coll (W A), and Mueller (Fragm. vu , 12) refers it with doubt 
to Kochta vtlhaa 

Bentham (BF1, v, 181) describes it as Enchylama t mcranthera, 
reference to Mueller's opinion, but stating that he can see no trace of any wing 
or transverse prominence to the penanth, He also describes the penanth as 
"already much enlarged after flowering with the fruit nearly npe, globular, 
glabrous or hairy especially the lobes, smooth and rafher thick scarcely f line 
diameter, lobes 5 short, obtuse, conmvent over the fruit/' He can find no trace 
of appendages, and accordingly will not allow it to remain under Kochla but 
transfers it provisionally to Enchylama * 
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Tins description docs not agree m any sense with the perianth of B micro- 
carpa which is furnished with 5 or 6 distinct spines which are quite apparent 
even in the flowering stage Although Mueller later transferred Enehylaena 
mcranthera to the genus Bassta, it does not follow that he observed spines on 
the fruiting perianth, as he included several non-spuued species in that genus, 
e.g*, 9 enchylaenatdes and B rnrnosa. 

I obtained the type specimen of B micranthera from the Melbourne Her¬ 
barium, but this had no flowers or fruits A specimen from Althorpe, S.A (Dr 
R> 6 Rogers, 0/1907) matched the type very closely, but thw also had neither 
flowers or fruits The vestiture of the type and that of B imcrocarpa are prac¬ 
tically identical, but this is not a strong point, as-the vestiture is also identical 
with that of B brachypteta (PvM ). 

* As Bentbam’s description of the perianth of E rmcranthera is so clear and 
leaves no room for doubt, X could not refer the specimen of B truerocarpa to it, 
although both agree in the nature of the vestiture and the smallness of the fruits 
Two minor differences between B. mtcrocarpa and B mcranthera he m the num¬ 
ber of the styles and the general habit of the plant Bentham gives the number 
of styles of E mtcranthera as 3, whereas in B m era cur pa I have only found 2 
The secondary branches of B imcrocarpa are apparently much longer and more 
slender than those of B mcranthera Owing to the nature of the perianth and 
the absence of spines in B mcranthera (Bcnth.) Fv.M, this fepeues cannot lie 
retained m the genus Baaata, and perhaps is best placed under Enehylaena where 
Bentham originally placed it The flowers and ripe fruits of the species, how- 
evei are necessary to determine its position satisfactorily 

3d. Bassia bjhjOka (R.Br) FvM 

Sclerolacna Inflora K Br, Prodr, 410 —Dwaocarpus biftorus FvM, Turns 
Phil Inst Viet, « , 75 —B btfhra , Fragm , xu, 1882, 12, Icon Austr Salsol, 
PI In 

A procumbent shrub clothed m a white woolly vestiture Leaves linear, 
acute, up to 20 mm long, but usually 8-15 mm The connate fruiting perianths 
are usually without spines, but occasionally short spines or tubercles are present 
In a specimen from Mt Sturt Station, Broken Hill District (A Morns) there 
are 1-3 well developed spines, 1-2 mm long. These are usually 2 in number, one 
being on either side of the connate perianths w 

The spiny form varies slightly in the nature of the fruiting perianths 
These, in the typical non-spined form, aril horizontally divergent from the common 
base, but m jhe spined form one is almost vertical or inclined upwards, the other 
diverging horizontally 

Range —In addition to the specimen already quoted the following localities 
are represented in the National Herbarium—Murray R, Lachlan R, Barrier 
Range, Mt. Lyndhurst, S A 

Var, OEPJHALOCABPUjt FvM (Fiagm, vih, 38). 

Fruiting perianths 3-7 in the head The vestiture of the variety is usually 
not so dense as that of the typical species, but no sharp line of demarcation w 
possible between the variety and the species. For example 3-flowered and 3* 
lowered heads may be present on the one plant 

The variety is readily distinguished from par&doxa (R.Bn) FvM. b\ the 
almost complete absence of spines 
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The following localities represent the variety in the National Herbarium:— 
Bourke Disk, Brewamna, and Mooculta Siding 

37 BaSSIA PARADOXA (RBr ) FvM 

Sclerolaena paradoxa RBr, Prodr, 1810, 410 —Chenolea paradoxa F.vJJ *, 
Fragm, x , 91 — B paradoxa, First Census, 1882, J Hook, Icon PI, 1076, 
FvM, Icon Austral Salsol, PI Ixii 

Note* additional to the description —A decumbent shrub densely clothed in 
a loose tomentum The fruiting perianths ore connate into a hard mass of 8-16 
individuals the whole measuung up to 15 mm. or more m diameter. J M Black 
(Trans Rot Soc R A, 1916, 460) found the number of connate fruits in the 
head to be 8, eoeh being 2--5-spined On dissecting the hoods, I have found as 
many as IG fruits 

As far as 1 have observed m the specimens m the National Herbarium, the 
heads are always spiny, the spine* being up to 6 mm long, but usually shorter. 
The leaves are thick, and up to 15-20 mm. long by about 3 mm m width, but 
usually smaller The seed is placed horizontally 

Var LATiKOT ia J M Black (Trans Roy Soc S A, xlvi, 1922, 567) 

This variety is distinguished bv the much broader leaves (5-8 mm in width), 
and by the spines being reduced to 5 short obtuse and rather soft boms From 
the limited number of available specimens, Hr Black is unable to say whether 
this charat tenshe of the fruit appendages is constant 

Mueller (Fragm, vn, 11) pointed out that the leaves of B. paradoxa were 
sometime* 3 lines (about 6 mm ) in width, so probably he had in mind this variety 
Ranqc —This species enjoys a fairly wide range in the drier ports of Queens¬ 
land. New South Wales, Victoria, South Australia, and Western Australia. 

38 Bassia hpinoha Ewart and Davies 
FI N Terr, 1917, p 95, PI xn 

1 ha\e seen no specimens of this species but, judging by the description and 
plate, it is a distinct species, approaching B paradoxa (RBr) FvM<, but 
differing tiom that specie* m the fewer flowers m the head and ml the stronger, 
divultd spines 

30 BaSSIA TRIDEN8 F V M 

Fmgm xu, 1882, 12, Icon Austr Salsol, 3889, PI lxiv 
A branching under-shrub, at first very slightly hirsute, but soon becoming 
glabious, except the axils of the leaves, base of the fruiting penanth, and the 
flowers Leaves linear, semi-terete, 6-12 mm long, tube of the fruiting perianth 
\er\ shortly cylindrical, somewhat dilated towards the much or slightly hollow 
base, 1-2 mm long Fruiting perianth flat on top, with 3 horizontally spreading, 
broad, flattened appendages, one of which is bifid These appendages resemble 
much flattened spines and, at their base, are 2-2J mm, across, but taper to a 
sharp point Each flattened appendage is about 5-0 mm long, much hardened, 
and on the under surface is marked by a longitudinal nb which ww fanwf down 
the penanth tube The seed is horizontal, 

This species is quite distinct from other members of the genus by reason of 
the broad flattened appendages, which may be taken to represent flattened spines. 
It certainly deserves a sectional, if not a generic, distinction. 
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SectionaUy it comes nearest the Matreana Section, but differs in the regular, 
well defined spines and the absence of the horizontal wing expansion 
The only specimen I have seen is the type, Gascoyne R (J Forrest) 

40 Bassu Luehmanni Fv.M 

Icon Austr. Salsol, 1889, PL lxx.; Viet Nat., vn, 1890, 47 and Bot. 
Centralb , xlui , 1890, 371 

A rather dwarf under-shrub, more or less densely hirsute, or the leaves 
sparingly so Leaves rhomboid in the upper part and narrowing into a fairly 
long petiole-like base The tube of the fruiting perianth is almost flattened, very 
short, being barely £ mm long, and is furnished with a wide hardened expansion 
broken up very irregularly into spines or spine-ltbc segments which often are, m 
turn, again broken up or bifid The fruiting perianths are densely clusteied 
along the branches and are sparingly hirsute Seed horizontal 

This species is readily separated from all other B asm as by the very short 
tube, the broad expansion broken up into spines, and the peculiar leaves which 
are found m this species alone The broken expansion shows an affinity with 
B stelhgera F v M, hut the insignificant tube is very different 

The only specimen I have seen is the typo, Fwxe R (Rev W T Schweiz, 
1886) 

41 Bassia stelugeba FvM 

Matreana stelhgera F.vM , Fragm., l, 139 .—Eektnopeilon steUigerus, Fragm, 
vn, 13 —Koehta stelhgera FvM, Fragm, vu, 13 (inferred) and B FI, v, 
189 .—B stelhgera, FvM, MS Third Census; Icon Austr Sakol., PI Ixvm 
Notes additional to the desonpUon .—A procumbent under-shrub clothed in a 
dense, woolly, white tomentum, but the stems at times tending to become glabrous 
Tube of the fruiting perianth globose, usually smooth and with a tbm horizontal 
expansion which is broken up into spines. These spines are sometimes 15 in 
number, but usually about 8-12, often bifid or with secondary spines, and about 
1 mm. long. The unbroken section of the expansion is £-1 mm. or even more in 
width At times the expansion is only partially broken up, the spines being re¬ 
presented by irregular denticulations, marked by ribs on the under side The 
leaves are up to 20 mm long, but usually are much shorter 

This species, together with the other members of the section, shown the 
transition from the genus Baaeus to the genus Kochu% 

The following localities are represented an the National Herbarium — 
Vtctona Gannawarra, NSW*' Borrawima Downs, Nevertire, Namoi R v Wan- 
ganella, Cobar, Worrakoo, Coonamble. 

42 Bassu brachyptera (FvM,), n comb. 

Koehda brachyptera, gee Gen Rep, 1854, 15» Jeon Austr. Salsol, Pi lix — 
Bderochlamys brachyptera FvM, Trans Phil Inst Viet, u, 76 — Kchmopstlon 
brachyptera , Fragm., vn., 13 

Mueller (Fragm., xu«, 15) pointed out that this species and Kochia stelhgera 
F.vM merged into the genus Bossta. In his MS. of the Third Onsufc he placed 
Kochia stelhgera under Bassta and also figured it under that genus in Icon Austr 
Salsol, but he preferred to allow Kochia brachyptera to remain under Koehta 
Its affinities, however, he with Bossta rather than with Koehta, although,, like 



352 


HE VISION OE AUSTRAULAN SPECIES OF BASS IA, 

other members of the Mm re ana Section, it is really a transition form between the 
two genera. The fruiting perianth is much hardened, like a Basaia, and the ex¬ 
pansion is hardened and marked by 5 very short spines 

Mueller (Yict Nat, vzi, 1393, 60) suggested that the three species, K* 
brachifpitra, K nUlhgera, and K cdutta be excluded from both Kochia and 
Ba^ia, ioumug a separate generic group For this he proposed the name 
Sclerochlamys, but added that the three species might be retained under Bassta if 
a wider definition weie given to that genus Kochia mUatat, however, undoubtedly 
belongs to the genus Kochia as the membraneous expansion is quite decided 
Note t on B, brachyptera (FvM ), n comb —Leaves and branches densely 
invested with long hairs, the older branches at times almost glabrous Leaves 
usually 30-15 mm long The fruiting perianth is glabrous, the tube short, about 
14 mm long and tapcnng to a circular base with 5 small perforations The tube 
is usually marked by 10 longitudinal ribs, 0 of which are produeed into short re¬ 
curved spines, united by the hardened expansion The fruiting perianth is 2J-4 
mm in diameter at the top, including the expansion, the fiat top being marked 
by 5 radiating ribs running out into the spines. The very short spines appear 
to be a prolongation of the ribbing of the tube, or as acute somewhat produeed 
corners to the fiat top of the fruiting perianth 

The presence of the spines although much reduced and not typical of the 
genus, and the hard nature of the expansion indicate its closer affinity with the 
genus Bossul Specifically its nearest ally is B . mwroearpa, ns p, a species which 
undoubtedly is a Basata 1 have placed it in the section Matreana because of the 
expansion of the fruiting perianth, but the nature of the spines and nbbmg is 
quite different from the other members of that section Altogether, it is a difficult 
species to place satisfactorily 

Range —N S Wales Mtiemma, Yaadama, Brewamna, Condobohn, Warrego 
R, Bourke, Darling R, Mt Browne, Vtc . Lake Hiudmarsh, Murray R , S A.u»t . 
Patawurta, Flinders Range, Moolooloo Station between Beltana and Blinm&n, Mt. 
Lvndhurst, Ediowie 

Specie* excluded from the genus Bassta, or imperfectly known 

Emma longifoUa W. Y Fitzgerald, MueU. Bot Soc, 1904, 32 

We have the type specimens of tins species (Nanrunc, W A., Sept, 1908) 
and the) are identical with Kochia flmbnolata FvM The latter was described 
in Fragm, ix, 75, and a plate is given in Icon. Austr SalsoL, both description 
and figuic agreemg m every particular with the type specimen of Baewo longt- 
folm W V Fits The short hardened tube with the 6, scarcely membraneous or 
somewhat hardened, horizontal wings, the 5 erect appendages, and the long far- 
sute leaves are the chief features of the species 

Fitzgerald, m his description of B longifoha, remarks that it approaches 
K flmbnolata, but. does not point out wherein it differs, and the possibility 
that some confusion existed as to the true nature of the latter species. The 
possession of a hardened tube, although not very common m the genus Kock to* 
does not exclude a species from that genus, and the 5 wings are a characteristic 
generic feature * 

Bassta Ion gif oh a W Y Fitz must, therefore, be reduced to a synonym of 
Kochia flmbnolata F.v M 



BT R. M ANDERSON. 


358 


#o***4 camosa (Moq ) F v.M , First Census, 1882 

EcWopstion ? camoHMs Moq, D C Prod, xiu. (u.) f 130 *—Tnehtmum car - 
nosum Moq m lierb Hook ,—Chenolea camosa Benth, B.FL, v , 1870, 190 — 
Bassia lanuginosa C. T White, Q’ld. Agnc, Journ , xv, 1921, 216 

0. Paulsen (Danak. Botanist Arkiv, u (8), 1918, 58) points out that, as 
the pemnth of this species is wingless and spineless, the species must be included 
under Cbenofo «. 1 have examined the fruiting perianths of this species which 
are concealed under dense white wool, and have always found them to be fur¬ 
nished with a definite horizontal wing or expansion* This wing is continuous, 
semi-membraneous and transparent, or thickened and opaque, and is usually 
about 1 mm or occasionally more m width. The fruiting perianth is hardened. 

The species, therefore, must be placed in the genus Koohia, as it has the 
two main characteristics of that genus, namely, wing expansion and altered 
perianth The fruitmg perianth of Chenolea, on the other hand, is unaltered, 
and free from any appendages or wing expansion. I, therefore, propose the 
name Koefua camosa (Moq.), n comb, for the species. 

Synonym.—Bassia lanuginosa C T. White. 

Through the Director, Mr. Maiden, I have corresponded with Mr White and 
he agrees that this species is synonymous with Koohia camosa (Moq ), n, comb 

The nature of the fruitmg perianth, the vestiture of the leaves and fruits, 
and the peculiar arrangement of the floral leaves are identical in the two species 

The distribution of the two species is certainly peculiar. Koohia camosa zs 
a Western Australian species, whereas Mr White’s specimen comes from the 
Mayne R„ Queensland As it is apparently an isolated patch, it may possibly 
hove been introduced, but in all events geographical separation is not sufficient 
ground for specific distinction 

The only differences between the Queensland specimens and the Western 
Australian species appear to be the slightly greater size of the leaves of the former, 
a slightly greater development of the wool about the fruitmg perianth, and the 
flowers and fruits being in a looser arrangement On these points the Queensland 
specimens, especially if added to by similar specimens from other localities, may 
possibly be distinguished as a variety. 

Bassia hosPUts Diels, Engl Bot Jahrb, xxxv, 1904, 185 

I have seen no specimens of this species and no figure is given with the 
description, and I therefore hesitate to express a definite opinion of the species* 
But on the description alone, I am unable to separate it from Bassta (kvaricata 
(R.Br.) F.vJ4., the features of both species apparently agreeing m every par¬ 
ticular. Diels quotes B hostiUs as “approaching B. dwaricato in some respects, 

dioecious flowers and spines united at the base,’ 1 but omits to enumerate the 
points of difference. Being therefore imperfectly known to me, I was unable 
to include the species in the revision % 

Boast* mtdaesa F.v.M., Vick Nak, vu., 1800, 42 (nomen nudum) 

The name appears in the minutes as that of a species included m a paper 
read by Laebmann on behalf of Mueller, but neither the name nor description is 
included in the paper, so apparently it was suppressed by Mueller I can find 
no further trace of it 
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Kentropm* cornuta FvM, Sec Gen. Report, 1854, 15 

Other species included m the genus Kentropsts were later transferred to 
Bassta The above species, however, appears as a nomen nudum in the See. 
Gen Report, and I can find no subsequent reference to zt 

Sclerolaena cortaeea Moq in D C , 13 (u ), 123 

Rentham (B FI, v, 1870, 194) remarks that this species is unknown to him 
and, the perianth being devoid of spines, inay not be a true congener, I have 
found no further reference to the species. 

Bassta enchylaenoides FvM and Bassut tneorms (Benth ) FvM 

Owing to the character of the fruiting perianth of these two species, they 
must be excluded from the genus, and apparently do not come within the limits 
of the allied genera I intend dealing with them separately in a subsequent 
paper 

Basina mcranthera (Benth ) F v M 

I have dealt with this species under B , mwrocarpa, nsp 


EXPLANATION OP PLATES XXXIV-XXXVI 
Plate xxxiv 

Bassta patcnturnsp*8, map 

A Branch B Fruiting perianth C Vertical section of fruiting perianth 

showing position of seed 

Barrier Ranges Miss M I Collins. No 16, Aug , 1921 
Base to obUqmeuspts, nep 

D Branch E Top view of fruiting perianth, P Basal and lateral view of 
fruiting perianth G Vertical section of fruiting perianth showing position of 
seed 

Port Augusta, S A J M Black, Sept, 1920 

Bassta parctflehcuspts, n.sp. 

H Branch I Side view of fruiting penanth K Basal view of fruiting 

penanth L Vertical section of fruiting perianth showing position of seed. 

Mt Lyndhurst, S A Max Koch, Sept, 1899 

Plate xxxv 
Bassta tubata, n sp. 

^ Portion of plant B Fruiting perianth C Vertical section of fruiting 
perianth showing position of seed 

Coonamble E Breakwell, 1918 


Bassta t ntneata, nap 

. J 5 Branch B Fruiting perianth* in situ on the stem 
of the fruiting penanth showing position of the seed 
Mutooroo, SA A Morns, No 636, Aug, 1921 


F. Vertical section 


Plate xxxvi 

Batata oonvexula, n.sp. 

ing position the Ked' UD8 penanth C Sect,on oi tbe fruitin * P*nanth show- 
Cobar L Abrahams, Aug, 1912 
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Bassxa costata, n^p. 

D. Portion of plant E, P Side and top view of fruiting penanth G Ver¬ 
tical section of the fruiting perianth showing position of the seed 
Sixty miles NE C2 N Territory G F Hill, June, 1M1 

Baesta part*flora, n sp 

H Branch I, K Side and top view of fruiting penanth L Vertical sec¬ 
tion of fruiting penanth showing position of tJbe seed 
Minmpa, 6 A J M Black, Nov , 1916, 

Bossta merocarpa, n sp 

M Portion of plant N Side view of fruiting perianth O Top view of 
fruiting penanth P Bottom view of fruiting penanth Q Section of fruiting 
penanth showing position of the seed 

Poison Creek, na Leonora, W A A A McGregor, Sept, 1909 
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STUDIES IN PLANT PIGMENTS 

Part i —-The Yellow Colouring Matter of the Acacias 

By James M, Petrie, D Sc , FJ C, Linnean Macleay Fellow of the Society m 

Biochemistry 

(t torn the Physiological Laboratory of the Umversity of Sydney ) 

(Five Text-figures ) 

[Read 29th August, 1923 j 


Introduction 

Our knowledge of plant colours has been traced back to the old 11 \ durations 
ot Persia and India It is closely associated with the art of dyeing as practised 
by these ancient nations 

Though from nearly every plant may be extracted some potential ootour sub¬ 
stance which, if combined with certain chemical salts, will produce a dye, there 
arc very few plants found to contain an actual dye-stuff The Utter may be 
exemplified by indigo blue, the brown stain of walnut fruits, and the yellow and 
brown pigments contained in some lichens 

The pigments, so widely distributed in the vegetable kingdom, are found 
however in greater concentration in certain specific plants Some of these con¬ 
tain yellow colour substances which have been used for centuries, such as alkanet 
of the Homans, turmeric of India and Chum, weld used by the Gauls before their 
conquest bv Caesar, safflower of the Egyptians, fustic, and quercitron* 

Our chemical knowledge of these yellow plant pigments begins with the 
study of quercetin by Herzig in 1884, and recent research has disclosed the fact 
that many of them belong to tho fiavone group of organic compounds, indeed, 
as Perkin 1ms said, of all the natural dyes these yellow flavone pigments are the 
moat widely distributed ui nature 

Plant pigments are considered biochemically m two distinct groups—the plaa- 
tid pigments and the water-soluble pigments In the former the molecule of the 
colour substance is combined in some obscure chemical way with the other com¬ 
ponents of the complex colloidal molecule of protoplasm, m this group ehlftro* 
phyll, carotin, and xantbophyll are well known Of the water-soluble pigments 
found in solution in the cell-sap, the yellow coloured substances are mostly flavone 
and xanthone pigments, while the blue, red and purple colours of flowers are 
called anthocyamns , 
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Experimental 
l Aoacta discolor* 

II Acacia bmfolta 

III Acacia decurrens , var moths 

IV Acacia hngtfoha 

The Acacias afford os the best available material for the study of the yellow 
pigments of plants They constitute, with the Eucalypts, a large part of the 
unique flora of Australia, more than 300 endemic species are distributed through¬ 
out the continent, and in all seasons of the year one or more is to bo seen in 
flower The beautiful floresoent masses consist largely of dense crowds of 
stamens, petaloid and unprotected, and their colour ranges from palest cream to 
deepest golden yellow 

Hitherto nothing was known of the chemical nature of these golden wattle- 
blossoms, or of the substances to which they owed their beauty In this investi¬ 
gation the yellow pigments have been extracted, and their properties studied. 

The Material —Four typical examples of Acacias were chosen for this in¬ 
vestigation two of these possess the characteristic pinnate mimosa leaves, and 
two have their leaves replaced by phyllodes in response to their xerophyti© en¬ 
vironment The flowers were collected in quantity at the period of maximum 
inflorescence, in the neighbourhood of Sydney and the Blue Mnnnt»m» 

General Method of Extraction —As soon as possible after collecting, the freah 
flowers were unmerited m small amounts at a time m boiling water, in order to 
destroy the enzymes The boiling was continued for some hours, after which 
the material was pressed, and again extracted until most of the soluble colouring 
matter was removed The largo volume of fluid was evaporated to about 2 litres, 
after which the proteins were coagulated with aoetic acid and removed 

The aqueous fluid was then precipitated by normal and basic lead acetate, 
the precipitates contained the colouring matter and tannins The was re¬ 
moved, and the pigments were hydrolysed by boiling with dilute sulphuno 
during which operation the glueoaides were decomposed into yellow pigment and 
sugars The pigment was next extracted by agitation with ether, and the’ re¬ 
maining aqueous fluid was reserved for the sugar On distilling the ethereal 
extract the colouring matter was obtained in (he crude state, and was tha n 
purified by a senes of fractional crystallisations. 

I Acacia discolor. 

The flowers of A. discolor, the sunshmo wattle, were collected at Sutherland 
and Hornsby in the month of April 

Extraction of the Soluble Yellow Pigment —Hot aqueous extracts were made, 
which after concentration were agitated with ether The absence of yellow pig¬ 
ment from this ethereal extract showed that no free flavone existed in the pi«nt, 
and that the pigment was present wholly in the form of a glucoaide. The latter 
was precipitated by lead acetate, and after removal of the lead from the precipi¬ 
tate, it was submitted to acid hydrolysis This operation resulted in the for¬ 
mation of (1) a black resinous substance which was insoluble in the hot fluid, 
(2) a deep brick-red depout which formed on cooling, and was removed by de¬ 
cantation , (8) a bright red-coloured solution 

The second and thud of these were completely extracted w ith ether, which 
gave a deep yellow solution of the pigment. The last few extractions were brown 
coloured and yielded on evaporation no yellow pigment, bat a pale brown 
amorphous substance which possessed an astringent taste and gave the reactions 
of a tannin. 
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The filtrate from the lead acetate precipitate obtained above was treated with 
basic lead acetate, when a farther precipitation occurred. The lemon-yellow 
coloured deposit was hydrolysed m the same manner as the former and yielded 
a bright yellow ethereal solution 

These ethereal extracts were concentrated and then agitated with successive 
small amounts ol ammonium and sodium carbonates. The yellow colouring matter 
passed into both alkaline solutions from which it was reprempitated by pouring 
into acid 

The ammonium carbonate extract at first waa green in colour, in h*if % 
minute it became red, and soon changed to purple and violet These coloured 
solutions gave the reactions of smthoeyamuB The yellow precipitates obtained 
from the acid solutions consisted of crude colouring matter 

Purification of the crude yellow pigment —The yellow crystalline deposits 
contained a red colouring matter and an amorphous brown substance intermixed. 
By dissolving in hot alcohol a deep red solution resulted, and on carefully diluting 
this with hot water a point was reached when the yellow pigment could be 
crystallised out alone When recrystaliised in this way a number of times, the 
filtrate at last ceased to be red, and a mass of lemon-yellow, needle-shaped 
crystals was obtained These possessed an almost constant melting point, show¬ 
ing that only one substance was present, and were submitted to a rigid investi¬ 
gation to determine their properties and constitution 

Products obtained from the above operations —1,200 grams of fresh dowers, 
or 500 grams dned (at 100°C ) material gave — 

24 gms black resinous substance 

32 gms of bnck-red deposit after hydrolysis, consisting of pblobaphenes 

2 3 gms of yellow pigment from the lead acetate pptn. 

0 1 gms. of yellow pigment from the basic lead acetate pptn. 

(2 4 gms of yellow pigment or 0 2% of the fresh flowers) 

A solution containing the glucosidal sugars. 

A brownish yellow amorphous substance from the mother-liquors after 
crystallisation of the yellow pigment 

Deep crimson coloured aqueous solutions exhibiting the properties of antha- 
oyamns 

A viscid oil of strong acrid odour, obtained from the ether extract after the 
yellow pigment had been removed by alkali. 

(a.) The soluble yellow pigment 

In order to complete the purification of the yellow substance the whole was 
converted into its acetyl derivative, by boflmg with acetic anhydride and sodium 
acetate The compound separated from water as a brown eryiri»Uine mam, and 
after purifying with charcoal and reerystalbsing maqy tunes from hot aleoM, a 
pure white product was obtained The acetyl derivative possessed a constant 
melting point, and was afterwards quantitatively hydrolysed. The yellow pigment 
obtained in this way was now assumed to be pure* 

(1) Properties*— The substance appeared under the microscope as beautiful 
masses of crystals, fine hair-like needles of a pale lemon-yellow colour, and 
possessing a melting point of 274°C. By adding a drop of ammonia to 16 clc. 
of a solution containing the smallest speck of the substance a deep yellow colour 
was produced; this is a characteristic reaction of flavones, whaeh have little colour 
of their own in the glucosidal condition. 

Lead acetate produced a bright orange-red precipitate. 
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Fame alum in alcoholic solutions gave a purple -colour 

"Sulphuric acid dissolved the pigment to a bright yellow eolation which, on 
standing some hours, exhibited a bluish-green fluoraweuoc 

These indications that the substance belonged to the fiavone group woe eon- 
finned by the following quantitative results 

(2) Sulphuric and derivative —The substance, in acetic acid solution and 
under anhydrous conditions, united with sulphuric acid and yielded a mass of 
bright orange-red crystals in the form of minute thin needles These when 
purified were found to decompose quantitatively, yielding the original substance. 

0 1696 gm. compound gave 0 1262 gm. pigment, — 74 45 % 

6 0704 „ „ 0 6624 „ = 74 43 % 

74 46 % of pigment represents a Hoi Wt of 285 8 
CioHioO# requires 286 

Five different flavones are known possessing this formula 

The property of combining with mineral acids in this way is probably a 
general reaction for the yellow colouring matters of the pheno-'r-pyroue class as 
has been pointed out by Professor A <1 Perkin. This property has been shown 
to be due to the oxygen atom in the pyrene ring becoming quadrivalent, and is 
also said to be characteristic of the 7-pyronc ring 



Text-fig 1 Skeletal structure of the Plavonea 

(3) Disruption of the Pyrene Nucleus —la order to determine the nature 
of the benzene rings attached po the pyrone nucleus, the yellow compound was 
submitted to fusion with potassium hydroxide at 200°C From the product, 
phenols and acids were separated. In the former, pfaloroglucinol was identified 
by its reactions and by the crystals of the tnbromo derivative The solution of 
organic acids gave with ferric alum a hluiah-green colour, which changed to violet 
W# sodium acetate, and to red with sodium carbonate, but no colouration was 
produced by ferrpus aplt Protocatecbmc acid gives these colour reactions, but 
it also gives a violet odour with femme sulphate* 

The email amount of suhstagee left, when iwciystalbsed, separated in radiating 
clusters of white neadk-ebaped crystals, which gave a melting point of 192 °C. 
(«UT). The discrepancy coaid not tie removed ad this stage, as the weight of 
p&tesial vac quite inadequate for (ha preparation of salts or the molecular weight 

d#*mjteate*n. 

Later, a probable explanation wap found u » paper by Blamwete (Liebig’s 
AnnaJfla dpr iCbamie, lflPh, $76). Sara protocatoehuic acid was shows to tom 
With psnoxyhpnsaio pm a compound of conatant composition and a constant 
matting point of 192*C. Feme chloride, acting on the latter apd alone, pro¬ 
duced p yellow colour, while the m ixt u r e gam the green of the former acid 
The results obtained by fusion of the yellow pigment with potash indicate, 
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therefore, the presence of phloroglueinol, pai a-hydroxy ben zoic acid, and proto- 
catechuic and, among the products of decomposition * 



Text-fig 2 Pecomposition Producte of Flavonols 


The highly purified pigment Has not used for this expermionl it was re¬ 
served lor the quantitative determination of acetyl and sulphunc derivatives The 
sample of pigment used for the alkali fusion, from which it is not recoverable, 
consisted of the second and third crops of crystals, and although much time was 
spent in its purification it was subsequently found still to give faint colour re¬ 
actions of tanmns In the later examination of the tannins protocaterhuic arid 
was identified, and this is a possible source of the acid w the decomposition of 
the yellow pi gnu nt, since one only of these two acids con belong to the flavone 
molecule 

(4) Acetylation —The acetyl compound was prepared and punfied It con¬ 
sisted of fine, white, needle-shaped crystals of silky lustre, matted together into 
a net work, these were anhydions after drying at 130°C, and melted at 179°C 

The number of acetyl groups m this compound was then determined by 
hydrolysis with sulphunc acid, and the yellow pigment thus set free was deposited 
in its original form 

0 0327 gm acetyl derivative gave 0 0201 gm pigment s=r 61 6% 

1 3100 „ „ 0 8075 „ = 61 6 

In a substance of molecular weight 286, this result represents four acetyl 
gioups The original substance therefore contains four hydroxyl groups m its 
molecule 

Kueinpferol contains 4 (OH) groups, and tetra-aectyl kaempferol melts at 
181° C 

(5) Methoxy-groups —The testing for CHaO- groups was earned out by 
Perkin’s modification of Zeisel's method, but no methyl iodide was evolved, and 
the pigment was recovered unchanged from the mixture Mefchoxy-groups are 
therefore absent from the molecule of the substance. 

(6) Oxidation .—The substance dissolved in dilute soda to a yellow solution. 
From this liquid the pigment could at first be reprecipitated by acid, but when a 
current of air was aspirated through the solution for 24 hours, a profound change 
was noted the colour became dark brown, and the pigment which was no longer 
precipitated by and could not be detected in, nor recovered from the solution. 
Evidently it had been decomposed by oxidation and, when agitated with ether, a 
crystalline substance was obtained, which gave the reactions of phloroglueinol 

The nature of this result was shown by Perkin to be due to a particular 
hydroxyl group in the <* position of the pyrone nucleus, the presence of which 
in a flavone molecule characterises the subgroup of the flavonols (see Text-figs. 
3 and 3). 
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(7) Metallic derivative — The preparation of a flavonol potassium Halt was 
unsuccessful A very dark precipitate formed, which settled as an mdian-red 
coloured granular powder, the superiluid being deep red This granular deposit 
showed the same melting point as the yellow pigment The typical orange 
prisms said to be obtained from the flavonols could not be prepared m this case, 
and one may conclude that the acidic properties of the substance in question are 
so feeble that the compound with a metal is difficult to form 

(8) Conversion of Flavonol to Anthocyamdm ,—When we compare the mole¬ 
cular configuration of yellow flavonols with red anthocyamdm pigments, it is ob¬ 
served at once that the difference, though fundamental, is very slight Theoreti¬ 
cally, w passing from one to the other, the change takes place m the two op¬ 
posite atoms of the pyrone ring, where the oxygen atom changes in valency from 
2 to 4, and the CO group is reduced to CH 


O 

I 



Toxt-fig .J Pyrone nucleus, showing ohang* fioui flu\onol to nnthocvannlm 

Such n change was effected practically by treating the alcoholic solution of 
the yellow pigment with nascent hydrogen The colour at first became green, 
then changed suddenly to a brilliant red 

This product may bo described as an artificial anthocyamdm, a reduced 
oxonium salt from flavonol It exhibited all the general properties of antho- 
cyaxndins When the red alcoholic solution was exposed to air and light it soon 
became colourless, owing to some allotropic change When very dilute ammonia 
was added to the fresh red solution, a blue colour appeared, and with the de¬ 
colourised solution yellow' was formed, the other stages giving mixed green re¬ 
actions due to both forms When the red solution was agitated with acid and 
amyl alcohol the red pigment passed into the latter solvent The red amyl solu¬ 
tion was separated and, on the addition of a drop of sodium carbonate, a change 
of colour was observed, the solution passing rapidly from blue to green Finally 
the alkaline amyl solution was shaken up with water, when the red anthocyamdm 
suddenly went back into tbe aqueous solution. 

(b) The Sugar of the Glueosxde 

It has been shown w the process of extraction of the yellow flavonol that 
the latter did not exist in the free state m the plant, but was present in the form 
of a glueomde 

The sugar resulting from the hydrolysis of the glueoside was extracted from 
tbe aqueous solution set aside for that purpose Impurities were removed by 
treatment with lead acetate, barium carbonate, and animal charcoal, and the 
sugar, finally obtained as a mass of white crystals, was submitted to the following 
examination:— 
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1 a naphthol—a violet colour At once* 

2 Fehhng's solution—immediate reduction (reducing sugar) 

8 Nitric cuttd oxidation—no mucic acid formed (absence of galactose) 

4 Boded with sulphuric acid—methyl furfural was evolved which gave the 
yellow aniline acetate test, changing to red with acid. 

The sugai, thus Bhown to be a methyl-pentoee, was subsequently proved to be 
rhamnose from the properties of its osaxone. 

The osaaone crystals were purified by sue crystallisations from dilute alcohol, 
and then iioctionated The first and last fractions had melting points of 187° 
and 188° C respective!v There was therefore only one compound present 

The melting point of rhaxnnose has been recorded by E Ptaeber as 186°C, 
and bv Votocek as 186°-187°C 


(c) The Tannins 

n 

The aqueous extract of the flowers, when hydrolysed by boiling with acid and 
allowed to cool, deposited a large amount of a dark rfeddish-brown granular sub¬ 
stance Certain email glass} prisms, which resembled gallic acid, were also ob¬ 
served m the fluid while ooolmg These crystals were subsequently isolated from 
the ethereal solution, and when purified, gave a melting point of 220°C The 
properties and reactions conformed entirely to those of gallic acid 

The red deposit was next examined —When shaken with hot water it went 
into a fine suspension, and on cooling the red deposit settled again It was 
soluble m alcohol* and also w water containing a little ammonia. 

The dry red powder was fused with potash at 200°C, and from the acidulated 
aqueous solution the products of decomposition were extracted with ether. From 
this extract, phloroglucinol, protocatechuic acid and gallic acid were isolated 


oh 


phloroglucinol protoeatcohiuc gnUbo 

acid aoid 

Text-fig 4 Decomposition Products of Tannins 

The red substance was therefore shown to be the pblobaphetne, or red anhy¬ 
dride of a tannin of the catechol group and contained, as part of its composition, 
phloroglucinol and protocatechuic acid Gallic amd, on the other faaafl, is generally 
regarded as indicating the presence of a gallo-tanmn But A G. Pa rian h$$ re¬ 
corded a rare exception in the tannin of Pw facta, a small European tree (mastic 
tree), which gave both a rod pblobaphene of the catechol senes, and also gallic 
acid and phloroglucinol when fused with potash Gallic amd has also been 
identified free in certain plants 

The results obtained indicate either the presence of two different groups of 
tannins—a gallotanmn and a catechol tannin—or one similar to the rare 
mentioned, which appears not to coincide with tile present classification of the 
tannins. 

The deep red-coloured fluids obtained aH through this work owe their odour 
to a certain extent to the phiorogiucm m the tannin molecule Bating the «d& 
hydrolysis, pentose sugars are formed from various sources such as ttgnfas, 


<H -O-O: 
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pentosans, and the rhamuose glucoeide 
heated with acid 


These give the phloroglucm red when 


(d). The Anthocyowns* 

The aqueous extracts after boiling with acid were bright red in colour This 
red acid solution, when Altered from the insoluble red tannin decomposition pro¬ 
ducts, was found to be partially soluble in ether, and to follow the flavonoi into 
that solvent When subsequently the ether was removed by distillation, the 
residue consisted of yellow crystals of flavonoi, and also a granular deposit of red 
colouring matter The latter was obtained m the mother-liquors from the 
crystallisation of the fi&vonol, and was separated by extraction with amyl aleohoL 
From this solvent, acidulated water did not remove the red pigment, but when 
made alkaline with sodium carbonate, the red colour passed into the aqueous 
solution and left the alcohol colourless By neutralising with acid, the red colour 
could be shaken again into the amyl alcohol solution Petroleum spirit pre¬ 
cipitated the red colouring matter and, when left exposed to the air foj a few 
days, the red colour entirely disappeared Bromine water gave no precipitate in 
the acid solution (distinction from tamnn red) 

Spectrum absorption hands —The amyl alcohol solution of the red pigment 
showed absorption of light rays in one region only, this included the violet, blue, 
green, and yellow rays up to X 515 a httle beyond the 1> line of sodium 

(e) The Plastid Pigments 

When Acacia discolor is m full bloom two different tints of yellow may be 
observed in the inflorescence the anthers possess a shining golden yellow colour, 
while the long filaments are tinted pale cream If fresh flowers be submitted to 
the action of ammonia vapour the flavone reaction at once appears, and the pre¬ 
viously pale ports of the stamens assume the characteristic deep yellow tint If 
some cut flowers be laid aside for a few days and afterwords examined with a 
lens, the withering is seen m the pale filaments which have become brown, while 
the bright yellow of the anthers persists The brown portions now respond much 
less to the action of ammonia, for probably the flavonol pigment has been partly 
oxidised* 

The unchanged golden yellow parts are most probably those m which the 
Qoionr is fixed m the cliromoplasts os carotin and xanthophyll 

For the purpose of obtaining some knowledge of the approximate amount 
of these plastid pigments present m the flowers, some air-dried material was finely 
powdered and extracted The first treatment with bpfltag water was repeated 
until all soluble colour was removed. The residue was then extracted with hot 
alcohol, which gave a dark brown solution. 

This, on standing, deposited much flocculent and gelatinous matter which was 
removed, and the solvent distilled off Ether then dissolved the colouring matter 
from the residue, and this solution contained chlorophyll as shown by its absorp¬ 
tion spectrum, although, to all appearance, no stalks or green parts were included 
in the sample. Small* amounts of chlorophyll therefore are contained in the 
yellow Sowers. 

In order to remove the chlorophyll from the solution of combined plastid pig¬ 
ments, these wepe saponified m cold alcoholic potash. By this means the yellow 
pigments were left unchanged, and were extracted from fhe aqueous solution by 
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other The carotin and xanthophyli wore then obtained by distillation of tile 
ether, and woie dried and weighed 

The amount of larotiu and xanthophyli obtained woe equivalent to 0 9% of 
the (dried at 100°C ) flowers 

The Spectrum absorption bands —The solution containing the three combined 
plastid pigments in ether, when examined by the spectrometer, showed absorption 
bands m the tollowing regions — 
violet up to X 452 
the led band b50- 672 

707 pp into the infra-red 

The ethereal solution ol the carotin and xanthophyli showed the complete absorp¬ 
tion of the violet and blue rays from X 495 pp 

II Acacia hnifolia 

The flowers of this species are of a very pale cieam colour The material for 
examination was collected at Cheltenham, Chatswood and Sutherland, in the 
month oi June 

About two kilograms of the air-dncd flowers were extracted by the methods 
previously described In this case again no flavone m the tree state could be de¬ 
tected After hydrolysis with acid as before the solution deposited a considerable 
amount of ml phlohapbcne, and ether then removed a yellow pigment This was 
obtained pure only after considerable trouble, the purification being persistently 
interfered with by the close association of a buff-coloured, amorphous substance 

The flavonol pigment —Most of the yellow pigment was obtained by extract¬ 
ing the solid phlobaphenes with ether From 2 kilograms of flowers, about half a 
kilogram of phlobaphene was obtained, which was five times the amount found 
in A discolor 

The yellow pigment when obtained pure consisted of pale yellow, needle- 
shaped crystals At 275°C (cor ) the crystals melted and blackened The acetyl 
derivative gave a melting point of 180°C, (cor ) 

Tliesc two fundamental properties—the melting points of the flavonol and the 
acetyl-flavonol—are taken as evidence that this pigmont is identical with that of 
A dtscolor f and that it is kaempferol 

The yield of flavonol was about 3 gins, or 0 17% of the material used 

The neetvl denvalive contained 59 6% of pigment and the sulphuric oxonram 
salt yielded 7.5 8% of pigment These two figures however do not show a dis¬ 
tinction between kaempferol and quercetin, and it is not always possible to ensure 
complele precipitation 

The buff-coloured amorphous precipitates were dissolved m dilute alcohol and 
set aside for some weeks No crystals were formed and the solution was colloi¬ 
dal, passing through a filter without any residue It was boiled with amd for 
some time and treated with a number of solvents, but no crystals were obtained 
from any of these 

The Plasttd Pigments 

Finely powdered flowers wore extracted as m the case of the former plants, 
by first removing the water-soluble pigments The alcoholic extract was green 
and allowed a brown fluorescence with indirect light When 'the solvent was re¬ 
moved the lesidue was green and brown The ethereal solution of the residue 
was examined by the spectrometer, and showed the chlorophyll bands at C and 
F-G. When this solution was saponified until the C band had entirely dis- 
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appeared, pure carotin and xanthnpftylt were obtained, their ethereal notation 
was a bright yellow < oJuur and showed Ihe characteristic absorption spectrum be¬ 
ginning at ^ 490 fifi and extending into the ultra-violet region 

From 2b gm of the air-dried dowers 0 2(i gm oj 2% of combined pigments 
was obtained, and an approximate separation of these gave as the result 0 75% 
of carotin, and 0*25% of xanthophyll 

III Acacia decurrens, var mollis 

The golden yollow flowers of A dccwrrcns were collected at Rydo and East- 
wood, in the month of December 

The fresh material was treated at once by the methods previously described* 
and 006% of vellow pigment was obtained This was purified, ns before, from 
the anthocyanidin and tannm in solution, and gave all the reactions tor llavonol 
similar to the two previous eases The melting point of this pigment was 274°C 
and its acetyl derivative melted sharply at 181° C (coi ) 

The yellow pigment of Acacia deenrrens is thus shown to be identical with 
that Jrom the other two species 

In the course of this investigation it was observed that again the fiavone 
pigment was piesent in the flowers entirely as glucosidc, since no pigment could 
be extracted by ether befoie Uydiolysis with acid The ethereal solution contain 
ing the colouring matter, when shaken out with ammonium carbonate, yielded a 
mass of brown flaky crystals, which were purified by crystallisation aiter healing 
with animal chorcoul The purified substance wa*. obtained m fine glassy crystals 
They consisted of exceedingly Uun prisms, some of winch weie 2 cm long, and 
possessed a constant melting point of 179°C The substance was insoluble in 
cold water, but required 100 parts of boiling water tor solution, and was more 
soluble m alcohol The solution gave no coloui reaction with feme ehlonde, and 
possessed no odour and no taste This substance proved to be an orgume acid, 
since it formed barium and silvei salts 

From the first flavonol crystallisation the mother-liquor, on standing, yielded 
a mass of long needle crystals, which wei*e roodily soluble in alcohol, ether, and 
hot water and which, when purified, malted sharply at 222°C This substance 
was proved by its reactions to be gallic and Since it was absent from the 
original extract it was formed during the acid hydrolysis, and probably from the 
tannin. As m the case of A discolor, the gallic acid points to the existence of a 
gallotanmn, m addition to the catechol ianmn which yields the red phlobapbeuus 

IV Acacia longifolia 

The “Golden Wattle/' A Ion#)folia, was collected at Mount Vietoua, in 
* January 

An extract of the flowers, when treated by the previous methods, showed that 
the flavonol was in the form of glucosidc, and that no free pigment was present 
When hydrolysed by boiling with sulphuric acid the solution became deep red and 
deposited, on cooling, the red phlobaphenes as in the three pievious cases 

The ethereal extracts presented a peculiar appearance, for, m place of the 
deep yellow solutions obtained in the other species, this solution by transmitted 
light was quite colourless, while w reflected light it appeared to be brilliant 
purple On evaporation of the ether a yellow and red crystalline deposit ic- 
maincd It appeared strange that an ethereal solution of flavonol should be en¬ 
tirely devoid of yellow colour. The crystals were dissolved, in this case, in hnt 
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acidulated water, and aft<rwruds on equal bulk of amyl alcohol was added The 
amyl alcohol solution was ml and contained anthocyanidnih, while the yellow 
flavonol pigment was insoluble By the above means the greater port of the red 
colouring matter was removed, and the leinon-vellow < rystalline mass was re- 
crystallised liom alcohol until the mothei-liquors were colourless The yield of 
pure a fllow flavonol was 0 002% of the Fresh flowers 

The flavonol uvsfals united at 27b°C 
The acetyl denvative „ „ 181°( 1 

These properties me possessed b\ kuompfeiol 

Tin mother-liquors tioin the flavonol crystallisation were concentrated and, 
niter standing some time, ueie lound to deposit no nunc of this lemon-yellow 
pigment, hut instead theie was obtained an amorphous yellowish-brown sub¬ 
stance When this was redissolvtd m dilute alcoliol and allowed to sepai ate on 
fooling the process hung repeated a number of times, the substance obtained 
wuis HtiU amorphous It was dried at J00°C and gave a melting point of 237- 
240°0 Tt was very soluble m cold alcohol, and with iodine solution gave no blue 
colour 

Plastid Pigment? —The combined carotin and xanthophyll amounted to 0 43% 
of the (air-dned) flowers 

Conclusions 

The water-soluble yellow pigments isolated from the flowers ot Acacia discolor, 
hntfoha, decurrtn?, and longtfoka, are shown by the following data*— 

.dcacia discolor hmfolia decurrena longifolia kaempferol 
mp of flavonol 274 275 274 276 274 

m.p of acctvl denv 179 180 181 181 181 

The substance is proved to be a flavonol glucoside possessing the properties 
and reactions oi kaempferol and rbamnose 



In addition to this compound the yellow plostid pigments carotin and xantho¬ 
phyll are present in different amounts It ih noteworthy that Acacia lint folia, 
with the palest yellow flowers, contains the largest amount of carotin and xantho¬ 
phyll, while less than half the amount was obtained from the deep golden yellow 
flowers of Acacia long?folia 

In conclusion, the author desires to express his indebtedness to Professor hi 
G Chapman for affording laboratory accommodation and facilities for carrying 
out this research 

StJMMABY 

The results of this investigation may be summarised us follows:— 

Foui different species of endemic acacias have been examined to ascertain 
the nature of the colouring matter of their yellow inflorescence 
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The water-soluble yellow pigments isolated from each species were identical, 
and were proved to be a gluco&ide of kaempierol It consisted of fine hair-like 
needles of lemon-yellow colour In exceedingly dilute solutions alkali produce^ a 
very deep yellow colour, and m strong sulphuric acid the yellow solution ex¬ 
hibited a bluish-green fluorescence 

Sulphuric acid formed an oxomum salt of*bnght orange crystals from which, 
by quantitative decomposition, the molecular weight of the pigment was obtained 
as 286 

By fusion with potash, pblorogluconol, parahydroxybenzoic acid and proto- 
catechuio acid were identified, the two acids being combined os a compound of 
constant composition, with mp 192°C 

The kaempferol exists in the flowers as a rhamnose glucoside no free 
flavonol was found 

The yellow flavonol could be transformed by nascent hydrogen to a red 
solution, the properties of which resembled those of the natural anthoeyanidin 
also isolated from the plant extracts 

The acacia tannins were composed of phlorogluoinol, protoeatcchuic and 
gallic acids, and deposited on hydrolysis large amounts of the red phlobaphene 
anhydrides 

The carotin and xanthopbyll as plastid pigments were present m amounts 
from 0 14 to 0 3%, and the flavonol about 0 06% of the fresh flowers 



STUDIES IN L T FE-HISTOKTES OF AUSTRALIAN PIPTERA 
BRAUHYCERA 

1*AHT XI AflJMJUB 

No J (VitaloguD of the species of A^hdae of which the earlier stages have 

been recorded, with literal) index, and bibliography of biological 
literature 

By Vj*ua Irwix-Suith, RSc, FLS, Linne&n Macleay Fellow of the 
Sopiety in Zoology 

[Read 29th. August 1923 ] 

The following catalogue is unifoim m treatment with that dealing with the 
Stratiomyndae, which was given in the first paper of this senes (Froc Linn Soc. 
NSW, xlv, 1920, p 522) It us intended to torn an historical introduction to 
the biological study ol the group with which it deals, and to serve as a practical 
guide to all the work done pieviously on the subiect Like the first catalogue, 
it is based on much carhei general woiks and catalogues Among the most im¬ 
portant oi those are Westwood’s Modern Classification of Insects (1840), Qah- 
day’s Lists (1857), and Brauer’a Catalogue (1883) The very useful work of 
these old authors has been revised and earned forward, largely with the assistance 
of the Zoological Record, and is now brought up to date and made as complete 
as possible by relercuce to the catalogues of the Royal Society and the British 
Museum, and to such dipterologmal works as are available to me 

Several important general works, containing sections on the early stages of 
Dip tern Biach\ctra, have appeared m recent years, some of which I had not 
had an opportunity of seeing when the Stratiorwyud catalogue waa compiled* 
Of them, the most important are vurious papers by J R Malloch, and by 
»l 0 II do Meijere MalloclTs synoptu treatise with its analytical keys to the 
imriuLiie •‘tages of Diptera 0917), i H an invaluable work of reference (for 
students oi the hfe-lnslones), and 1 have found the condensed information which 
it sup)dies i»l gicnt imsmtance m the study of the Braebycera. Other useful 
gencial woiU of an cailitr date, are those by Poms (1870), Belmg (1882), 
Lundhttk (1908), Vuidil (1009) and Patton find Craig (1913) 

But, aw with most ot Iho Braebycera, the descriptions of the immature 
Asihdao in Uilsc woiks arc confined almost entirely to the external features of 
larvae and pupae, and little more has Ik en attempted in papers dealing ex¬ 
clusively with this group And, as will be seen from the catalogue, the number 
of species of which even this limited biological knowledge exists is still very 
small 

No record has been published, lntbeito, of the early stages of any of the 
Australian species* 
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In the following catalogue no attempt has been made to deal with synonymy* 
The species have been listed under the names given by the authors referred to. 
Full references to the literature are given in the bibliography attached, which is 
arranged m chronological order, and, in the list of species, the aufchora are 
quoted only with date and page of work. 

Catalog™ 

Astkda* (general) — Brauer, 1883, pp 28-29, Malloch, 1916, 337-340, figs, 
Malloch, 1917, 373-374 

Andrenosonm atra — Perns, 1870, 218-222, PI 3, Brauer, 1883, 64 
AhxIus Linn4 (generic) —Perris, 1870, 220, Malloch, 1917, 385 
Astlus aesUvw* —Harris, 1776, Walker. 1851, 61, lluliday, 1857, 184, Perns, 
1870, 220, Brauei, 1883, 64 

Fitts' atneapdtm Fall—Baling, 1882, 202, Burner, 1883, 64, Liuidbeok, 1908, 
56, (see Maohtmus atncapillux) 

Astlus harbarus* —Mayet, I860, Ixiv 

Asxlm crabromfortms —Frisch, 1721, 35, PI 1, taf 8, flg 1, WaJkoi, 1851, 55, 
Hahday, 1857, 184, Brauer, 1883, 64, Xarnbeu, 1899, 66, 
Xambeu, 1904, 174 

A situs (Hamas) eyanurm —Harris, 1776, Boling, 1882, 204, Brauor, 1883, 64, 
figs 52-53, Lund beck, 1908, 81 (see Nroitamus cyanurus) 
ylst/us (Epxtnptua ?) sp—Brauer, 1883, taf in, flg 56 

4tnlu8 forcipatu* —Fnsck, 1721, pt 3, t)c Geer, 1778, 236, PI 14, figs 6-9, 
Dufour, 1850, Walken 1851, 52, Holiday, 1857, 184, Brauer, 
1883, 64 

Astlm gmxculatua L -Behng, 1875, 42-43 

Anlus germautcus —llatzeburg, 1837, 155, PI x, flg 12a-b, Walker, 1851, 56, 
Ilahday, 1857, 184, Brauer, 1883, 61 

Anxlm notatus Waed — Malloch, 1915, 340-341, PI ixxxi, figs 6, 7, 14, 17, 18, 
Malloch, 1917, 375, 377, 385, PI hv, fig 10 
Asxlus senceus Say—Malloch, 1017, 377, 386, PI Iv figs 2, 3, 10 

epp—Hams, 1776, t 17; Westwood, 1840, 549, flg 129, 16, 16, Zetter- 
stodt, 1861, 16, Peiris. 1870, 220, Hubbard, 1880, 250, Brauer, 
1883, 64, figs 52-67, 

('eraturgus Wied (generic) - Malloch, 1917, 370 

Ceraturgus cruexatus Say — Malloch, 1017, 376, 370-380, PI Iv, % 1, liv, figs. 
3, 4, 6, 8 

Dasylhs Loew (generic) —Malloch, 1917, 380-381 
DasyUxs thora&ca — Greene, 1918, 149, PI xvin, figs 1-2 
DasyUts sp —Malloch, 1017, 382, PI llu, fig 8, PI hv, fig 1-2 
DasyUxs sp.—Malloch, 1917, 381, PI hv, fig 12 
Eeromyta phthppt (generic) — Malloch, 1017, 384 

Deromyxa discolor Loow—Malloch, 1917, 375, 376, 384-386, PI. hv, figs 7, 11 
JJeromyia vnntheim Wied—Malloch, 1915, 388-339, PI bra, figs 14, 15, 18, 
Malloch, 1917, 376, 385 

Thootna Meig (genenc) —Lundbeck, 1008, 17. 

Dtoclna baumhawm M«g—De Meijere, 1016, 218, figs 84-88 
Dxoctria flofopes Meig—Baling, 1882, 197; Brauer, 1883, 64 
Dxoetna hyaUponms Fabr—Lundbeck, 1908, 25. 

ZHootria Uneark Fabr,—Belmg, 1882, 109; Brauer, 1883, 64 
Dwctna oelandwa L.—Baling, 1882, 196, Brauer, 1883, 64. 
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Dysmachus formpula Zeller—Luiulbeck, 1308, 50-57, 71 

Dysmachus tngomi* Meig -Lundboek, 1908, 59-57, 73-74, lie Meijere, 1010, 220- 
221, hgb 89-91 

Flrax acstuans L — Malloch, 1917, 377, 388, PI Iv, figs 6, 7, 9 
Erax bastard* — Riley, 1870, 121, Bruuet, 1883, 64 
Erax maculalus Ma<q—Mallet h, 19.17, 377, 387, PI Iv, figs 4, 5, 8 
lltltqmoncura brunntpes Poulton, 1914, x)i\ (habits) 

Hohpotfon fnmipcnnix —Frnuenield, 1896, 970-077, Brauer, 1883, 63 
Jlolopoqon nnjnpennt'i —Mrk, 1885, 328 (habits) 

Laphrta atra - Perns, 1870, 212-218 

Laphna flava — Seholtz, 1848, 16, Brauer, 1883, 64, Lund beck, 1908, 47 
Laphna gilva —Bram 1842, JJufour, 1849, Penis, 1870, 212-218, PI 3, figs 
89-90, pp 218-222, Beling, 1882, PM), Bruner, 1883, 28 03, 
hg 61, Lund beck, 1008, 45-47 
Laphrta margmata L Lundbuk 1908, 47, 53 
Laphna maroctanu ~ Liu,i^ 1818, 82 83, Biauei, 1883, 64 

Laphna meridionals AluKanl and Rmliert 1850, 119-123, Perns, 1870, 219, 
Brauer, 1883, 64 

Laphna spp—Zeller, 1842, Linns, 1848, Dufour, 1849, Walkei, 1851, 47, Hull- 
day, 1857, 184, Venall, 1009, 38, fig 00 
Laphyra sp—Reuiat, 1900, 30-31 
Lamopoqon cinctus Fabr—Lundbi ck, 1908, 37-39 
Leptogaster Meig (generic) - Lundbeek, 1908, 10 

Leptogaster cyhndrn us —-Belmg 1875, 42-43, Bebng, 1882, 195, Brauer, 1883, 04 

Leptogaster flampes Loew — Malloch, 1917, 376, 377-378, PI 1m, figs 0, 7 

Machmus atrtcaptllus Full —Lundbetk 1908, 56 

Mallophora ornna Wied~ Riley, 1880, 262, Brauir, 1883, 64 

Neoaratus hermit Wied—Irurii Smith (Pror Linn Sot NSW, 1923, Pt, 3), 

Neottamus cyanwrus Loew -Lundbeek, 1908, 56-57, 81 

Proctaeanthus Macquort (generic) — Mullock, 1917, 385 

Proctavanthus mdberti Marq (’) —Malloch, 1915, 339-340, PI lxxxu, figs 1, 3, 
0, 7, 19, 22, Malloch, 1917, 377, 385 

Practacanthufi philadefphtcus Packard, J870, 22, fig , Malloch, 1917, 377, 385 
Promaehus Locw (generic) —Malloch, 1917, 383 

Promachus fitchn Ost -Sack-MnUoch, 1916, (>6-68, Malloch, 1917, 376, 383-384, 
PI Jiv, fig 5 

Promaehus vertebratus Sav~ Malloch, 1915, 337-338, PI lxxxu., figs 5, 11, 12, 
13, 14, 20, 24, 25, Malloch, 1916, 66-68, 1917, 375, 384 
Promaehus sp --Patton and Craig, 1913, 308, Malloch, 1917, 376 
Bhynchocepkalus sackem —Wilhston, 1891, 47 (habita) 

Literature Dealing with the Biology of the AsxUdoe 
(Arranged in chronological order) 

1721 Fhtsoh, J L—BeschreiKung von allerly Insecten m Teutchland, nebst 
nutzlichen Anmerkungen , , von diesen inlandisohen 

Gcwurne Berlin r, 3 

(Early stages and metamorphosis of Astlm forexpatw and A. 
crabronxformis , p 35, PI 1, t 7, 8,) 

1776 Habbis An exposition of English Insects, etc, pp vui, 160, 53 col pis, 
fol London See edit 1782 

(Larvae of Anlm sp, Afnlus aestwus, A (Itamua) oyonur its). 
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J778 Dh Glut. Mommies pour servir u Hub t<are dee Insecles 7 vola, 
Stockholm 

(Early stages of Asdm fo rap ulus, vi, p 236, PI 14, figs 5-9 ) 
1837-44 Ratzebijro, J T ('—Dio Forst-Tnsekton, oder Abbildung mid Besohrci- 
bung dcr in den Waldorn prousbims und dor Nacbbarstaaten 
als sohadlicb odor nutshell bekanntgewordcnen Inseeten 3 Th 
ill URt 4° Berlin 

(Euih stage of Amin** //ermamcun, in, p 155, PI x, fig 12, 
a, b ) 

1840 Westwood - itdroiiucuon to the Modem Classification oJ Insect* 

(Lana id A'alu* sp m lh< earth n, p 540, t 120 15 16) 
1842 Buemt-Wom I T — TVilmg /hi Kii ide dei Diptoren Oken, Tsis 
(Larva of Laphna qtha) 

1842 ZwXFn--DipteioIogiM he Beltings Oken, Isja xi 

(laphna flam observed Inking eggs in the crevices of pine 
trunk ) 

1818 Lttoas, Hippolyte- Snr les moeui*h do la Laphna maroveana Ann &oc 
Entom Fari'ty vi, pp lxxxn -Itxtih 
(L arva in woods* of r?/tmur s pinom* and C Icntmcus ) 

1848 Srnor/rr, II—IJebti den Autentliall der Dipteien wahrend lhrer ersten 
Stande Ent Zut Breslau, iv, pp 1-34 
(Oviposition ol Laphna flora, p 16 Ref to Zeller) 

1849-50 Di FOt)it ; Leon — Reeborehes poui servir h rinstoire des metamorphoses 
des Anliques Ann Sn Nat, xm, Zool, pp 141-156 
(Larvae of J,aphrm qtlva (1849) mid istlus fora pal us (1850) 
1851 Walk* ft—Insoctu Bntauiuea, Diptoa, 3 vols 

(Asilutt aextwus, i, p 51) 

185) ZmMSOTBDT, J W — Drpteia Scandinavia? Lund , i 
(L arva ot Attlux Bp, p 16) 

1857 IIajjday, A H- On some remaining blanks in the natural Instory of the 
native Dipteia (Larvae) Nat Hmt Rei, iv, pp 177-188 
List of the genera and specieR of Rntish Dipt era the earlier 
stages of which are more or leas perfectly known, with re¬ 
ferences to the principal authorities, pp 188-192 Additional 
nolo on the metamorphosis of some species ot Diptora, hitherto 
undescribed, or known but imperfectly (pp 192-196) 

{Anlulae, p 184) 

1859 Mtosakt, Etienne and Rfvkmkrb, E—Notes pour servir h Thistoire des 
Asiliques at parti euh&remen t des LapJunes (insectes dipt&res) 
Ann Soc Linn Lyon, vi, pp 119-123 Opuscul Entotnol, 
xi, p 81 

(Laphrta menchonaks) 

1806 Fraukx ncu> ; G von —Zoologische MiscelJen Verh zool -hot Gob Wien , 
xvi , pp 200, 447-450, 976-077 

(Larva and pupa of Holopogon futmpenms described) 

1806, Mayut, Val&ry —Bull Soc Ent Ft 

(Parasitism of the larva of Atnlus harharus upon that of 
PhyUognathm mlenus, p lxiv*) 

1870 Packard, A R.—Injurious Insects, new and little known 8vo 31 pp, 
plate and woodcuts 

(Pupa of Proctacanthus philadelphcw, which burrows in the 
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<iand at Plum Island, Mass, described and fl&ttred, p 22). 
1870 Perris- Histoire de*’ Insectcs du Pin maritime. Ann 8oc. Ent Frontw, 
^r 4, x Dittoes, pp 135 232, 320-356, Pis 1-5 
(Larvae of Andrcnoaoma atra } Asiliw aesiMJtw, Laphna who, 
Laphna mendtondlts descnlied very fully Numerous 
ormrs in MubaniV description of the larva of L meridion¬ 
als corrected 

\U< ution drau n to the < U»bO alliance between the larvae of 
Tabamdae and of Abjhdae, pp 218-222) ( 

j870 Rtli-y, Charles V —Secoud annual report on the Insects of Missouri 

(Larva and period insect of Erax bastardt described and 
figured, p 121) 

1875 B fling —Beitrag 7ur Metamorphose dor zweiflugeltger lnBecten Arch f 
Natura , Jhg 41, Bd 1, pp 31-57 

(Lana aud pupa of Leptogastcr cylrndncutt Dej and Aetku 
tfMiudatns L described, pp 41-43) 

1880 Hubbard, H (1-- Amer Ent , in 

(Opposition and lana of Astlus sp, p 250) 

1880 Rjlfy, C V —In Riley, Packard and Thomas Second report of the 
United States Entomological Commission for the years 1878-79, 
relating to the Rocky Mountain Locust and Western Cneket, 
with maps and illustrations pp i -xvu, and 1-322, with eight 
appendices pp J-74 Chap xui, pp 259-271 by C V Riley, 
on the natural enemies of Locusts 

(Notes on oviposition and eggs of Mallophota orema Wied, p 
262) 

1882 Brandt, E—‘Herbert hot sur le pyst^me nerveux des laives des msectes 
dipt&res Comp 1lend, 94, pp 982-985, Ann Nat Htst , »er 
5, jx , j»p 453-455, %<wl Anc , pn» 231-214 
(Include nervous system of larva of Asilidae) 

1882 Bkling —Beitrag zur Metamorphose zweifliigeliger Insecten aus den Fami- 

licn Tabomdae, Lcptidac, Asilidae, Einpidae, Dohehopodidae, 
und Syrphidae Arch f Naturg , xlvm, Heft 2, pp 186-240 
(Metamoiphobis of Aetlw (Itamos) oyanurus, (larva under 
rotten leaves), Astlus cUncaptUus (larva m loamy earth), 
Ihoetna oelandica, D flavtpee; D Imearts, Laphna gilva 
(larva under pine bark), Leptogaster cyhndncus (larva in 
the earth of fields) pp 195-204 

1883 Bracer, F —Dm Zwcifluglor des Kaiserhehen Museums zu Wien m 

Systematischo Studien auf Grundlage der Dipterenlarven, nebst 
emci Zusainmcnstcllung von Beispielen aus der Literatur uber 
diesel ben und Beschrcibung neuer Formen J)enk Akatl Wm* 
Wten, MatL-nat Cl , xlvn, pp 1-100, Pis i 
(Asihdac, pp 28, 64, figs 52-57) 

1885 Mi k, J — 1 cth tool -bat Gesell Wten, xxx v 

(Note on habits of IJolopogon mgnpenms, p 328) 

1889 Williston, S W —Notes on Asilidae Psyche, v, pp 265-259 
1894. Willistov, S W —Habits of Hhynchocephdlue aackcnt Ent Naurs, 
Philarl , v, p 47 

1899 Xaubeu — Naturah\te f p 55 

(Habits and metamorphosis of Asttue crabromformis) 
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1900 SedbA, Im 6 —Observations biologiques but lea parasites dea chenes de la 

Tunisia. Ann Set Nat, xi , pp 1-34 
(Larval habits of Laphyra ep, pp 30-31) 

1901 Shakp, D—Diptera Camb Nat Hwt, vi, ptp 438-522 

(Brachyeera, pp. 478-494 Larvae of Afiilidae and their 
habits terrestrial and predaceous, attacking more particu¬ 
larly the larvae of Coleoptera, into which they sometimes 
bare p 492) 

3902 Xambbp—M oeurs et metamorphoses des msectes Melanges entomologi- 
qucH lie Mrnoire Ann Soc Ltnn Lyon, xlvm, pp 1-40 
(Asilidae larvae included) 

1003 McLaohIjAN, R—Asilid fly attaching dragon fly Exhibit belore Ent 
Soc. London, of an Asilid with its proboscis inserted in a 
species of the genus Orthctrani (?), taken m Persia in 1902 by 
H F Witherby Ent Mag xxxix, p 132, PI in 

1904 Xambeu—M oeurs et metamorphoses des Insec tes Melanges entomologi- 

quos (Suite) With Index Ann Soc fann Lyon, pp 79- 
129, 107-221 

(Habits and egg of Amins crabroni forma p 174) 

1906 CookeretjL, T I) A —Asilidae and bugs Entomologist, p 236 

1905 FandeJiLK, L—Contribution k fftudc du genre Asilns J?ci> ent Caen, 

xanv, pp 44-98 

1906 Poulton, E B —Predaceous injects and tlieir prey Trans Ent Soc 

London, pp 323-409 

(Asihdae and their prey, pp 329-377) 

1908 Lxwbbkok, Wm—Dip ter a Danica, Pt n Asilidae, Bombylndae, There- 
vidae, Soenopjmdae pp 1-360, 48 figures London 
(Asdidae, pp 1-87, larvae, and habits of imagines, pp 4-5) 
1900 Vishrall, G H—British Flies v London 780 pp “Metamorphoses” 
by D Sharp pp 31-39 

(Short note on larvae of Aflihdne Laphna (V) larva figured. 
Found in burrows of coleopterous insects in a fir tree p 
38, fig 66) 

1912 Sen, S K— Asilid oviposition Joum Nat Hint Soc Bombay, xx pp. 
695-697 

1912 Rbbshaw, J 0—The ootheca of an Asilid Joum Nat Htst Soc Bom¬ 

bay, xxi , pp 610-613, 2 Pis 

1913 Patton and Craig A Text book of Medical Entomology London and 

Madras 764 pp 

(Diptora, pp 8-308, anatomy and physiology, pp 8-150, 
Orthorrhapha, pp 271-308 Kershaw quoted on the egg 
laying habits of a species of Asilid ( Promaehus ), p 308) 

1013 Banks, Nathan—Notes on Diptera, Proc Ent Soc Washington, xv, pp 
61-52 

(Aailida catching Hymenoptera) 

1014. Bromley, S. W —Aailids and their prey. Psyche, xn , pp 192-198 

1914 Potn/qpN, E B.—Habits of Algerian Asikds Proe Ent See, Lond, pp 

ii.-v. 

(Habits of Hehgmoncura brunnipes, p glut) 

1915 Max&OGH, J. R —Some additional records of Qhixonotmdae for Illinois, 
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and notes on other Illinois Diptera Bull Llhnout Lab Ur bam, 
xi art 4, pp 305-363, Pis 80-84 

(Descriptions of larva and pupae oi! Amlidae, pp 337-340) 

1910 Dk Ain jerk, f C 11 * Beitrage zur Kenntmss der Dipteren-Laiven und 
Puppen Zottl Jahrb Jena Abt System, xl, pp 177-322, 

Pis IV -XIV 

(Amlid larvae and pupae, pp 218-221, figs 84-91) 

191b MamjOCU, J H- A comparison ol the Pupae of Promachus vertebratus 
and 1* fitchu Bull Brooklyn Ent Sac , n, pp* (>0-68 
19J7 MaTjMx h, J Jf A pichtnmury classification of Diptera, exclusive of 
Pupipara, bastd upon larval and pupal character, with keys 
to imagines in certain families Pt 1 Bull Ilkn Nat Hist, 
xn , 3, pp 101-407 
(Asilidae, pp 373-389) 

3918 CIulki*, V T — V iontubution to Ihe bmloi?\ of Noith American Diptera 
Pun hut Sot Washmyton, xix , pp 140-101, PK xvn xx 
(Asihdm. p 149) 
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K'ltIDlEK IN LlFh-DlKTORlKK OF AUSTRALIAN D1PTEHA 
Part ii Asiudak 

No 2 Note 4 * on Die egg-laying, eggs and young lurvae of Eeoaratw hrtcules 

Wied 

B> Vkba Ikuik-Smixh, B Sc FLS r Luinean Ma<lcay Follow ot the Society in 

Zoology 

(Eighteen Text-hguius ) 
l Read 29th August 1923 J 


Nkoaratus HMtcvu^ Wied 

Wied, Auss zweifl Tns, 1, 1828, p 425 (Amlus ), Maaj, Dipt txot, suppl 
1, 1846, p 82 (Erax ), Walk , List Dipt Brit Mus vji, buppl 3, 1855, p 643 
(Erax), and p 753 (Asilus) — Amlus phcatus, Wied , Auss zweifl Inn, n, 
1830, p 643, Froggatt, Australian Tn*<, 1907, p 290, Kirtesz, Fatal Dipt, iv , 
1909, p 271 (Aratiw), im full Jibt aC early rets , Ruaulo, Ann Mag Nat Hist 
(8), xi, 1913, p 437 (tfeoaratw ), Hardy, Proc Linn Roc N S W , xJv, 1020, 
p 251 \ xlvi, 1921, p 296 

On December 16th, 1021, a iemale of this species was oapiuied on the window 
of a room m the writer’s home at Lane Cove, Sydney It was loft olive for 
several days m a glass tumbler inverted over a sheet of paper on the window 
ledge and, on the third day, December 19th, a large mass of eggs was observed 
covering one side ot the paper and closely adherent to it The female was left 
undisturbed for several days longer, but no more eggs were laid after the first 
bateh and, on the morning of December 22nd, the paper bearing the eggs was 
transferred to the top of damp soil in a glass jar, and the Jeraale, which was 
still quite active and healthy, was killed with chloroform and set 

When first observed, the eggs were light creamy coloured, but they soon 
darkened to a yellowish-brown, and by December 21st had become much darker 
at one pole After being for two days on the soil, the paper, made very damp 
by contact with it, was already becoming infested with fungus, so it was thought 
advisable to dry it completely, and on December 24th when quite dry, it was 
transferred, with its egg mass undisturbed, to a dry, empty petne dish At 9 
am on the following morning, December 25th, large numbers of larvae were 
found already hatched or m process of hatching, and throughout the day the 
hatching continued without cessation, the larvae emerging half-a-dozen at a tune 
They were still emerging in large numbers at 10 a.m next morning, December 
26 th, whan the remaining mass of newly hatched larvae and empty and full eggs 
was fixed in boiling Carrs solution 
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The larvae shout'd themselves very active from the moment of emergence, 
era*ling rapidly away from the egg mass, and dispersing in all daeetions Aa 
soon as the hatching was observed, the paper, with eggs and larvae, was placed 
in a glass jar containing slightly damp soil and some pieces of the Scarahaeidaft 
larvae known popularly as “white curl grubs” and other things which might 
piove suitable as food But, while some ot the larvae burrowed into the soil the 
majonty crawled <>\or its smlace, and swarmed up the sides of the glass vessel, 
Uiftmtd their way round the edges of the loose glass stoppei covering it, and 
dropped to the table on vs Inch it was standing Here thev continued their rapid 
and apparently purposeful progress and, when not intercepted, dropped to the 
flooi It was evident that they weie keeking their natural habitat and food, but 
what this was could not be ascertained All kinds ot soil were tried, sandy, 
Ioann and vegetable mould, with varying degrees ot humidity, and all kinds of 
flesh food, including coleopterous larvae, earthwouus and soaps of meat, but 
nothing appeared to suit them Dunng the next tew days errant larvae were 
swept up frequently Irom the table and floor with it fine uimcPs hair brush and 
restored to their pots But they continued to make their escape, showing sius 
prising agility in (limbing up the sides of gla^s vessels 4 to 8 cm deep Finally, 
in oidci to prevent the loss of the entire batch of living specimens, they were 
confined in a large, glass bottle, winch was usually kept tightly corked but had 
a large air space above the narrow layer of fairlv dry soil at the bottom In 
this they remained alive for some time, being still very active and healthv wlion 
examined on January 20th, twenty-five dayH after hatching, although they were 
still the same length as when first hatched But before the end of another 
month they had all died and shrivelled up, apparently, for no trace of them 
could be found when the soil was again turned out and examined on February 
27th 

Ovipotttton —The fly could only be watched in the mornings and evenings, 
and the actual process of egg laying was not observed No eggs had been laid 
up to the evening oJ December 18th, so that oviposition must have occurred some 
tune dunng the 10th The eggs were laid tor the me# part m a single broad 
laver, in frnrlv regular parallel rows, lying fiat ngamst the suriace of the paper, 
to which they wore attached by some strong adhesive substance Towards the 
mnigms of the layer the rows became much less even (Text-fig 1), and at one 
edge the eggs were piled up in a loose, irregular mass, but even here they were 
glued firmly together, so that it required a little force to detach them Eggs 
placed m alcohol attached to the paper still letarn their position after many 
months immersion in the liquid, and aro not displaced by shaking The entire 
mass was carefully counted and found to contain 706 eggs 

Jncahatwn and hatching —After oviposition the period ot incubation occupied 
from six to seven days, and the hatching of the larvae extended over considerably 
more than twenty-four hours The whole process of hatching was watched under 
the microscope The embryo, when fully formed, lay doubled in two in the egg, 
with the head and tail close together just below the micropyle (Text-fig 3) For 
some little time before emergence, a restless movement could be detected within 
the shell Finally, a circular cap was thrust up fromAthc anterior end, und the 
larva emerged m a swift continuous movement, through an aperture so small in 
diameter that the body was markedly constricted as it passed through it (Text- 
figs 7, 8) The position of the emerging larva, relative to the shell, was not 
constant, sometimes the dorsal surface being uppermost, sometimes the ventral 
The cap, or operculum, in all cases remained attached to the shell along its 
dorsal side, which constituted a sort of hinge for tt, on which it moved, forming 
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a well fitting hd to the empty shell (Text-fig 5). The edges were clean-cut, 
showing only some half dozen slight serrations, apparently indicating an equal 
number of strokes made by the larva in cutting it open, with tho sharp clutinous 



Text-figures 1-9 


1 Portion of egg mass near margin (x 7 5) 2 Egg, dorsal view (x 27) 

3 Larva m egg, beginning to hatch (x 15) 4 Head of same protruding through 

aperture in shell (v 48) 6 Cap of emptv egg shell (x 48) 0 Cap (x 100) showing 

inner shell membrane detached from outer, and position of micropylc 7-8 Larvae 
in process of hatching (x 15) 9 Sculpturing on iliorton of shell 


process borne on tho dorsal surface of the head The narrow canal of tho 
micropylc, with a dear circular area round it, could be seen exactly in the centre 
of the cap 

No regular order of emergence was observable, empty and full eggs being 
fotflttd^side by side m all tho rows at any time during the hatching 

The egg - -The eggs (Text-fig 2) measure 1 12 to 1 23 mm in length, and 
0 40 to 0 43 mm m width* and are somewhat bean-shaped, with broad, bluntly 
rounded ends, the end remote from the micropyle being the bioadcr The side 
winch is attached to tho paper is slightly concave, the upper side is convex, and 
is marked with a distinctive pattern in the form of a large brown patch towards 
each end, with a dear urea between the two The patch at the nueropylar end is 
the longer and tapers t# a point towards the middle of tho shell. There is no 
* colouration on thi^undCT, he, ventral, side The brown patches are due to a 
somewhat streaky deposition of pigment in the inner sheJ! membrane Tbs mem¬ 
brane (the oolemmf, though very thm and soft, u» fairly tough and can be re¬ 
moved intact from the empty shell, when the brown patches show up plainly 
The coloration is not dissolved by immersion in Carl's fluid, containing con- 
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uentrated ibnuol, glacial acetic acid and alcohol, or m alcohol, and the pattern 
on the eggs is still clearly visible after they have been stored tor months In 70% 
alcohol The pigment has the effect ol making the shell somewhat opaque when 
viewed from the dorsal side, but the chorion itself is colourless and translucent 
It has a delicate sculpturing in the form ot a fine letuulum, roughly hexagonal 
in outline, which is only visible under ianly high magnifications (Text-fig 9) 
The micropyle is surrounded by a well defined cir* ular spot, wheie the oolemm 
is clear and colourless, in contrast with the deeply pigmented area lound it (Text- 
% 0 ) 

) ounq larva* —No eedysis was observed in any of the laivae watched during 
the first day of hatching The first larvae to be preserved were fixed at (1 pm., 
ic, nine hours utter hatching was first, observed They included specimens ]ust 
emerged trom the eggs, and others swept up off the table, of which the exact 
age was uncertain, since larvae had been emerging continuously throughout tho 
day But they all have exactly the same appearance and are, apparently, still 
c.l the first ms Ur No measurements or accurate observations wore made on the 
living larvae and the description and figures which follow arc from specimens 
fixed m hot CaiTb solution, and preserved in 70% alcohol 

l'%rnt tnstar (Text-figs 10-11) —The newly hatched larvae measure from 2 20 
to 2 60 mm in length, and 0 26 to 0 30 mm in maximum width Tho body is 



10-11 Newly hatched, larvae (x 30) 10 Dorsal view 11 Lateral view 

Ua Posterior spiracle (x 190) 12-13 Posterior end of body (x 118) 12 Dorsal 

view 13 Ventral new 14 Pseudopod of abdominal segment (x 190) 

cylindrical, tapers slightly at each end, and is white and semi-transparent, only 
the ohitinous tips of some oi the head appendages being coloured brown There 
are twelve distinct segments behind the bead, all a little broader than long The , 
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penultimate segment is much shorter than the others and tapers vantraJJy to 
much less than its dorsal length, dorsally, its length is lesB than half its width 
and about bulf the length of the ultimate segment (Text-figs 12, 13) The 
ultimate segment is somewhat spathulate and quite colourless, without chituused 
margin It is broadly rounded at the apex, and bears eight long hairs, a dorsal 
and & ventral pair on tbo sideH and two pairs close to the apex On each of the 
three thoracic segments there is a pan of long haiiN measuring up to 0 11 to 
0 14 mm m length, situated latero-ventrally These evidently constitute the sen- 
lory structures which Keilm has shown (C It Acad Sci, 153, 1911, p 977) to 
bo present on the thoracic segments of all dipterous larvae, and which be considers 
probably represent a last trace of larval feet 

The sides of each abdominal segment, from the first to the sixth, protrude 
slightly in a smooth rounded swelling, and abdominal segments 2 to 7 bear 
ventially, ciobo to the anterior margin, a pair of prominent, wart-like elevations, 
which serve as pseudopods On its posterior face, each of these pseudopods 
bears a single short, stiff, sensory hair (Text-fig 14) With the exception of 
these hairs, the body segments arc quite bare 

The protborauc spiracles are extremely small and not easy to detect They 
are situated laterally, close to the posterior margin of the segment The posterior 
spiracles, situated behind the middle of the penultimate segment, are a little larger 
and, under high magnification, they are seen to consist of a group of tour, 
possibly five, minute, clear, oval spots, the “Stigmentupfeln” of de Meg ere (Zool 
Jahrb, xv, 1902, p 624), arranged in a curve below a single circular spot of the 
same size and appearance (Text-fig 11a) The lateral abdominal spiracles are 
not distinguishable in these specimens 

The anal aperture is a small longitudinal sbt, situated midventrally, im¬ 
mediately behind the junction of -penultimate and ultimate segments 

As the body is semitransparent, the arrangement of some of the internal 
organs can be seen even in preserved specimens which have not been cleared The 
middle intestine it, large, and very distinct, owing to its opaque contents, which 
seem to consist of a quantity of yolk material In the clear integument at tbo 
apex of the last segment, there are visible several very minute tubular bodies, 
which have the appearance of glandular ducts, but these structures have not yet 
been studied carefully 

The head (Text-figs 15-18) is relatively large, broadly conical, broader than 
long, and only very slightly retracted into the prothorax at its base It measures 
in maximum width about 129 mm and in length about 110 mm Its cuticle is 
still quite soft and colmirlesB, the only chituused portions being the tips of the 
maxillae and the median dorsal process The maxillae (ro) are large and well 
developed, having a triangular shape when viewed dorsally, but each prolonged 
at the apex into a ventrally curved, thom-like spine, which is very sharp, strong, 
and heavily ohitmised The maxillary palpi (p) are stout and prominent, 028 
min long, and Oil mm in diameter, without distinct basal joint Then apices 
are broad and truncated, terminated by two or three minute papillae Mandibles 
and labrum are not distinguishable m the specimens examined The antennae 
(a), situated laterally at the anterior third of the head, are two-jointed and very 
short, having the form of broad, rounded papillae Mid-dorsally, towards the 
anterior, the head bears a sharp, narrow, blade-like, ehitwous process ( d) which, 
in all the specimens examined, has a colourless vesicle attached to its anterior 
edge. This process is probably peculiar to the first instar and acts as an egg- 
cutter Seven pairs of very long hairs, 08 to .11 mm, are present on the head, 
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the moat prominent of which are a dorsal, lateral and ventral pair situated about 
the posterior third The others are two pairs, dorsallv, at the base of the 
maxillae a pair just above the antennae, and a pair venti id wards from tho an- 



Text-flgures 15-18 Head of newly hatched larva (x 175) 

15 Dorsal view 16 Ventral view 17 Dorso-lateral view 18 Ventro¬ 
lateral view 

a antenna, r cap of shell d dorsal process m maxilla, p maxillary palp 

tenn&o There me, in addition, a pair of much smaller hairs situated on the 
dorsal bases of the maxillae and one or two more on the cushion-like swellings 
at then ventral bases 

Imago - Mr G H Hardy, to whom I am mdobted for the determination of 
the female fly captured, has written to me in reference to it that the species ap¬ 
pears to be confined to sandy areas, and that he ha* found it at times in great 
number's at La Perouse, near Sydney He suggests that beetle grubs, probably 
Scaiabocidac, are the chief food supply for the larva, m common with Astht» 
species known to have this habit Unfortunately, the present investigation could 
not be earned sufficiently far to prove whether this is so in the case of the older 
larvae, the young larvae could not bo induced to fetid on them 

Specimens of (lie larva and pupa have been deposited in the Australian 
Museum, Sydney. 
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Part vm Tiu Euomidkh 
H v Eustace W Ferguson, MR, ChM 


[Read 20th August 1923 ] 

The EuomuU s iw guuiully understood tomprne all the shoi t-maped spouts 
ot the A in yc I on n no It is extremely doubtful, howevei, jl the division thus made 
by Lacordnne (Gen Coleop, vi , 1863, p 309) into Amifcterulfs irais and 
Eno nudes is valid 

The group is a convenient oiu* m munj respeets, but there seuxi> to In* no 
character, common to ull the members, which will maik them off tiom the rest 
of the Bubiaimh The genera are tor the most part very distinct from each 
other and exhibit a gieater vanetv ol form than is se< n elsewhere in tho sub- 
1 amity 

The dilluultv of dehtung the Eiwmide* on the length ol the si ape win* re¬ 
cognised by Fuse no who described seveml genera, ol the location of which he was* 
doubt!ul Theie is, indeed, no absolute break in tho senes connecting genera 
with \ery short scape k with those geneia like Acantholnpkus and Phahdura in 
which the scape is always long One or two genera, in tact, in which the scape 
js recogmsabh long, tue more < losclj allied to short-scaped genera than to the 
i mitctendrH oral#, J’olycreta, for exumple is much closei to Eimothu* and 
Oiktciu# than to Jfyborrhijnekm and Inawoptc# Chnottf pints also js piobablv 

more at home among the Emmide s than among the genera allied to lalaunnus 
The rostrum shows eoiibideiahle vanutum in structure, particularly of the 
upper suiiace the two inner udges wlneli, m confoinuh with pieuous usage, [ 
have continued to call the internal ridges, me always piesent, but in some species 
are raised into distinct crests The clypeal plate, a small shining triangular plate 
nt the apex ot Ihe rostnuu, piujects, in the nmjonty of the genera ot! the group, 
rather strongly above oi in iront of the general level, whereas in the majority 
of the long-scaped genera it is more oi lisa deepty sunken between tho antenoi 
ends of the external in marginal ridges of the dorsum This i haracter, howevei 
is not constant, m Emmw the plate is intermediate in position, wilnle in Mytfate s 
the plate is almost as deeply set as m Talatirmu* In Aedriodes the poniltion#> 
peculiar, the plate being set on the dorsum and hardly projecting above the 
general suriace, though not deeply sunken l huve used the word exported to 
describe the condition in which the plate projects more or less strongly 

The submentum is twjuarely cut, as maintained by Lacordairc, hut in many 
of the species the margin is Insinuate oi even stiongly lobate m the middle 

Laoordaire is, howevei, on surer ground in speaking of the visibility ot the 
mouth parts, usually m the AmvcteridcH deeply Mink m the buccal <«vit\ T-e 
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men ton et 1*nmthoires sont moms enfonc6s dans la cavite bucw ale et ausm visibles 
que dans lo commun des CurcuJiomdes, pai suite du moindro develop foment des 
mandibules ” 

It is possible that in these structural \alid characters may be found for 
differentiating tlie group The mandibles m particular require further study, 
m the majority oi the spinet, it not in all, the end of one appeals slightly to 
urn lap the oilier This is n&soaatod with the development of a dentiform pro¬ 
jection on one side with a slight emargination abo\e it The condition reaches 
its maximum development m Polycreta, m other genera, howe\er, the divergence 
irora the normal is s ( , slight aa hardly to be recognised 

The prothoiax exhibits an extraordinary diversity of structure, m a manner 
not seen clsewheic in tho subfamily, oculai lobes arc generally present, though 
ibs<nt in a lew genera 

The elytra also var\ considerably, but present no chaiacters for differentiating 
the group The tarsi are as a rule relahveh short, the posterior tarsi always 
nemg '-hglillv longer, but in DuUeptopus the tarsal joints are very long and 
^lender 

The male genitalia are comparatively simple m type in all the species I 
nave dissected, the aedoagus is of the common type found in tho subfamily, 
while the eighth atermte is represented by two triangular piecew ot chi tin, not 
showing any tendency to the development ot forceps 

In \iew ot my inability to define the group, I have not attempted to 
tabulate the genera lucre reviewed, believing it preferable to lciv\ o tabulation 
until such time as the whole of the genera can bo revised 1 have included m 
the scope ot this paper all the gencia, with one exception, not previously dealt 
with in my revision These genera are Euomus y Mytkites, Bubam, Brachy - 
mi/rterns, Jhaleptopusj I'ciralophus, Cucullo thorax, Alextrhea, Aedrwdes, Melan¬ 
iya, Alychorta, Sosytclu* Odstesus, Ennothns, Polycreta, Acherres and 
Amorphorhmus 

To this list I have added two new genera The exception mentioned above 
is Oprtwpleryx, and it is omitted from the icvision because 1 do not regard the 
genus as belonging to the subfamily, the reasons foi its exclusion I have dia¬ 
lysed elsewhcie (Proc Roy Soc Victoria, xxxiv, 1921, p 22) 

It is possible that a further division of one or two of the genera, herein 
lonsidered, um> be necessary Also it may be neressaiy in the future, with the 
ms<o\(rv of intermediate forms, to unite genera separated on somewhat trivial 
< hiuaeters 

Geographical Distribution —The group as a whole occurs tlirougbout the 
greater part of Australia, but is unrecorded from the North-West and the 
Northern Territory Although thus widespread, the group w by far most 
abundantly represented in Wostern and South Australia In the West occur 
Enamus, MytMtes, Brachymycterus, Dialeptopus, Gucullothorax f Alexirhea, 
Acdnodes, Melaneg is, Oditesus, Ennothus, Polycreta, Acherres and Amorphor- 
hmus With the exception of Mythtim, Duxleptopus, Acherres and Amorphor¬ 
hmus, all these genera aro peculiar to Western Australia, as are also the two new 
genera described herein Mythitea and Amorphorhinus occur throughout the 
States, the former also extending into Tasmania, Dialeptopus and Acherres ox¬ 
tending into South Australia and five former probably into Victoria Of the re¬ 
maining genera, Bubarw is mainly eastern, but occurs in South Australia, Sosy- 
trim is limited to New South Wlales, Atychona is South Auatrahun, and Tetra- 
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lophw is Victorian and South Austiahan with a possible extension into Western 
Australia. 

This distribution is shown in tabular torm below, and the graphic represen¬ 
tation brings out tho marked preponderance of tho genera in Western Australia, 
/iiteen gencru out of nineteen being lepresented in that State, while eleven 
are peculiar to it South Australia and New South Wales have each one genus 
peculiar to the Slate Of the remaining two genera not represented, from 
Western Australia, one— Tctralophm —possibly does occur there, and the other— 
Bubana —is eastern, having its headquarters in Now South Wales and Queens¬ 
land Tho number of described species known from each State is also indicated 
on the table These figures show that species as well as genera preponderate 
m Western Aust iaba. The eastern distribution oi Mythites and tfubartt is also 
brought out 


Geographical Distribution of the Genera 
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Euomus 

Schonheir, Mantissa Secund lam Cun , 1847, p 52, Lncordairt, Gen 
Col cop , vi, 18G3, p 330 

Laige, elongate, compressed Head convex, partially concealed, separated 
from rostrum above by a tiansverse sulcus, supracihary ridges present Rostrum 
short and thick, the upper surface sulcate in the basal portion, tho internal ridges 
present, not enstaform, clypeal plate more or less exserted, not deeply sunken, 
submentum bisinuate or lobate Scrobes strongly curved Antennae short, the 
scape short and stout, funicular joints short Eyes ovate, finely faceted Pro- 
thorax strongly transversely convex, rounded on sides, apex strongly produced 
above, with strong oculai lobes, surface granulate. Elytra elongate, widest at 
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1mm or m front of middle, deehvous posteriorly, humeral angles very strongly 
advanced; dorsum foveate, interstices granulate Prosternum ooneave m front 
«f anterior coxae. Venter with a boas-like protuberance on eaeh side of the two 
basal segments, except in E scorpto. Legs rather short and stout Tarsi short 
and rather broader, the posterior slightly more elongate 
Genotype, Amycterus inamdptus Bohemann, 1843* 

The genus as described above comprises four species, imculptw, Stephens*, 
scorpio and a new species. E scorpto might, however, be reasonably regarded 
as genetically distinct from the other three species. It differs in having a some¬ 
what longer rostr u m with longer internal ridges and a more strongly projecting 
clypeal plate; the submentum also is strongly lobate, not merely bismuate, and 
there are other minor differences 

Euomus was proposed by Schonherr in 1847 for a group of species pre¬ 
viously included m Amyeterus, the following species being included m the genus 
insculpius, nodtpenms, scorpio, westwoock, Stephens%, basalts and fahrm . Of 
these, nodtpenms has been placed in Aednodes, westwood* in Tataunnus , basalt# 
in Mythttes, cottons m Dtaleptopus, while fahret is a nomen nudum 

Of the remaining species, wsculptus was described by Bohomann in 1843; 
scorpto by Boisduval in 1835 and stephensx by Gyllcnhal in 1834 

To these species a fourth, Euomus retusus, was added by Paecoe in 1872 1 

do not, however, consider it congeneric with the other members of the genus and 
have described a new genus— Emmetta —to receive it In the present paper one 
additional species is proposed as new 

As with so many of the genera of the Euormdes, the affinities of Euomus 
are not obvious It is possibly closest to Mythttes, but differs noticeably in 
general facies, in the structure of head and rostrum, in the prothorax being 
strongly produced above the bead, and in the elytral sculpture 

With the exception of E> tnsculptue, the different species show a bewildering 
variability of structure, so gTeat that at first sight it would appear as if several 
additional species ought to be described I have preferred, however, to err on 
the Bide of caution until, at any rate, more is known of the distribution of the 
different forms 

Table of sp 

1 (t) Submentum bismuate, not lobate 

2 (3) Infra-humeral tubercle absent 

3 (2) Infra-humeral tubercle present 

4 (5) Elytral granules fine 

5 (4) Elytral granules large, nodubform 

6 (1) Submentum with strong median lobe 

Euomus inscuuttus Bohem 

Amycterus tnsculptus Bohem., Schonh, Gen* Spec Core, vu. (1), 1843, p , 
56; Euomus td, Schbnb, Mantissa Sec Cure, 1847, p 53 (reference) 

<f Large, robust, elongate, more or less strongly compressed. Blade, 
densely covered with minute brown sub-squamose pubescence, granules laevigata; 
setae decumbent blade 

Head irregularly set with moderately large, nmbilieate setigerous granules, 
with an oblique, rather indistinct impression on each side of front, supra-ocular 
margins ndged Rostrum very short and thick; upper surface slightly depressed, 
with a short median ndge anteriorly and subpanaRel ridges at base, extending 


)ecm 


E tnsculptue Bohem 

E Stephens* Gyll 
. E. nodosus, n sp. 
E scorpio Boisd. 
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back from the end of the median ndge, lateral margins rather strongly convex 
in profile, outwardly and backw&rdly divergent Serobes strongly carved, open 
posteriorly. Prothorax strongly convex antero-postenorly and from side to side; 
strongly rounded on sides, the disc passing into the lateral surface without inter¬ 
ruption, anterior margin strongly produced above head, with strong ocular lobes; 
disc with a aubapieal transverse impression well marked towards the sides, a 
strongly impressed median line, and an irregular, broad, somewhat ill-defined 
impression on each side anteriorly; upper surface and sides rather closely set 
with moderately large round granules, varying somewhat in size Sides with an 
oblique impression about middle. Elytra elongate, base widely and deeply emar- 
ginate, with humeral angles strongly advanced, apices strongly flanged, emar- 
gmate and separately muoronate on each side of suture, disc with a senes of 
large open depressions more or less separated from each other, the intervening 
ridges and the interstices set with small granules very irregularly arranged, but 
most numerous and in several rows on the interstices, the first, third and fifth 
interstices slightly raised, wavy in outline, the others hardly traceable as separate 
interstices Sides with similar sculpture Ventral surface flattened, second seg¬ 
ment raised on each side into a distinct boss, all the segments and metasternmn 
granulate, m places rugosely so, apical segment with a slight longitudinal de¬ 
pression on each side Legs stout, femora and tibiae closely granulate, the 
granules flattened and almost imbricated, tarsi comparatively short 

2 Very similar to male, somewhat differently shaped, the elytra being 
more evenly rounded, ventral surface slight]v convex at base Dimenwoiu 
<S 27 x 0 mm ,2 27 x 10 mm 

Tlab —Western Australia Perth, Jandakot, Swan Hivei, Champion Bay 

E insculptus is the largest species of the genus though occasionally smaller 
examples may be found It is also less variable in structure than the other 


species The absence of both the infra-humeral and sub-apical tubercles is 
characteristic, as is also the arrangement of the elytral granules 


EUOMUH STEPHEN SI G>li 

Amycterun stepherwi, Gyllenhal, Schonh, Gen Spec Cure, n, 1834, p 473, 
Boisdnval, Voy Astrolabe, u, 1835, p 388 

Moderately large. Black, more or less densely clothed with brown sub- 
aqaamose pubescence feebly variegated with grey, the clothing m many specimen* 
discoloured or abraded, median ventral vitta present on metasternum and basal 
abdominal segment 

Head broad, the front rather flattened with moderately numerous small 
granules, often obsolete, the margins slightly raised in front of eyes Rostrum 
abort, wide, much as in E tnsculptus Prothorax with disc strongly convex from 
side to side, the median line depressed, free from granules, a semi-lunar de¬ 
pressed area, outwardly convex, present on each side and without granules, the 
rest of the dorsal surface tfith moderately large/ discrete granules, extending oh 
to the sides Elytra widest across mfra-humeral tubercles, thence gradually 
narrowed postenoriy, the apex distinctly flanged on either side and shallowly 
emaigwate in the middle, base widely emargmate, the humeral angles strongly 
produced outwards and forwards into a distinct crest, a small nodule also present 
at base of third interstice; sculpture of dorsal surface consisting of large open 
oratenfonn depressions, arranged more or leas in senes, but frequently extending 
across the interstices, the third, fifth and seventh interstices extremely wavy in 
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outline, almost circinate, lined by small granules frequently extending on to 
cross-ridges, moie or less absent on the obsolete second, fourth and sixth inter¬ 
stices, which are only indicated occasionally by a small granule at the inter¬ 
section oi the cross-ndges, fifth interstices with a uodulose tubercle halt-way 
down declivity and one or two smaller nodules above this, infra-humer&l tubercle 
on seventh interstice present Ventral surface concave in the middle of the two 
basal segments and produced on each side into a distinct boss, the remaining 
segments flattened, the whole mu face granulate, somewhat stngose on the basal 
segments 

? Somewhat fuller m shape with basal ventral segments feebly convex. 
]Jintentions <$ 18 x 7, S 20 x 9 mm Range from 15 mm to 22 mm. in length 

flab —Western Australia 

The above description is based on specimens which appear to correspond 
most closely with the original description, but the senes now before me shows 
striking variations from this winch may, perhaps, be regarded as the central 
form The variations are often ho distinct that one is tempted to regard some 
of tbezn as specifically different, but the gradations are too many to allow this 
to be done Two main types of structure are, however, distinguishable and after 
prolonged examination and mature consideration, I have thought it advisable to 
maintain these as specifically distinct, though recognising that one haa probably 
arisen from the other by fusion of separate fine granules into larger nodules 

Under E Stephen#*, 1 group all the forms in which the interstices are finely 
granulate. In this group variation has taken place in the direction of the 
abasement of the cross reticulations, so that the elytra become broadly sulcate 
between the first, third, fifth and seventh interstices Commonly one or two 
cross-ndges may still appear with one oi two granules, generally between the 
first and third interstices 

A senes of specimens from Swan River in the British Museum and others 
from the same locality m Mr Clark's collection and my own are of*this type 
and are remarkably constant in their structure Tn specimens from Capel River 
and Kelnmeott, the sulcate appearance I*- even more marked, and there is a 
tendency for the fine grannies to become confluent, particularly on the third 
interstice which appears costate 

A series from Warren River shows variation iu another direction, m that 
the fine granules on the interstices have become obsolete to a greater or less 
degree, so that the elytra appear practically non-granulate 

It may be that further senes will show that in any one locality the structure 
is more or less constant, the Warren River and Swan River senes suggest this, 
but specimens are not available from a sufficient number of localities and in 
sufficient numbers to decide 

While the variation is principally m the elytra! sculptuio, the extent of the 
granules on the protliorax also shows variation, while variations occur in size and 
shape 

EtrOMUft NODOSUB, iLflp 

(? Closely allied to E tttephensi Gyll, but differing in the elytral sculpture. 

Head and rostrum as in E. stephensu Prothorax similar to that of E 
Stephens, but with rather more numerous granules. Elytra set with moderately 
large, noduhform, mtid tubercles, variable in number and position m the type 
situated on all the interstices though somewhat larger on the alternate (third* 
fifth and seventh) ones, m places also present on the cross reticulations, the 
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tubercles not continuous on the interstices but interrupted, those on adjacent 
interstices and cross-ridges so situated that a series of transverse lines of tubercles 
is formed running slightly obliquely upwards and outwards across each elytron, 
infra-bumer&l tubercle present, sides with similar tubercles Ventral surface ns 
in E stephenst, but granules and stngosity less marked Dimentnotts <f 19 x 8 
mm 

Hub —Western Australia 

Described from one of two specimens in my own collection from an un¬ 
known locality 

There are before me 10 other specimens m which the elytra] sculpture is 
nodose These show rather considerable variation % nter se and trom the specimen 
described above Most of the specimens are without definite locality and, until 
long senes from known localities are available, it is impossible to regard these 
vanatiojife ns entitled even to Bubspecific rank 

Closely corresponding with the type is a senes of four specimens (3 <J, 1 ?) 
without definite locality, in the British Museum collection The males are slightly 
smaller and somewhat more attenuate in shape, the nodules are fewer, being 
absent from the cross reticulations and in places from the intermediate (second 
and fourth) interstices, the obliquely transverse arrangement is still, however, m 
evidence The female agrees closely with the type 

Two females without locality in the South Australian Museum also agree 
closely with the typo, m one the cross arrangement is maiked, m the other it is 
only indicated m places 

All the above agree with the type in having numerous granules on the pro¬ 
thorax Four specimens before me differ m having tower granules on the pro- 
thorax, there being a wide space between the admedian and lateral groups The 
elytral tubercles are fewer than described in the type, and are absent from the 
fourth and sixth interstices, though present on the second, the transverso arrange¬ 
ment cannot be traced and there is a tendency for the tubercles on the different 
interstices to be situated alternately 

These four specimens, all ot winch appear to be males, are trom the follow¬ 
ing localities,—Mt Barker, Mundanng, King River and Serpentine R From 
two of these localities, I possess females which apparently belong to E stephenst 
A female from Mundaring is quite a typical E Stephens i and shows no evidence 
of nodule-formation The female from Mt Barker, however, while mainly set 
with fine granules, does show a tendency for these to coalesce into separate 
nodules, and might quite justifiably be regarded as the other sex of the Mt 
Barker male These Mt Barker specimens raise doubts as to the specific dis¬ 
tinctness of E nodosus, but further specimens from tlus locality will be required 
before it can be settled as to whether they form a connecting link between 
E nodosus and E Stephens*, or belong to different species As stated under E 
stephenst, I believe that E nodosus has become differentiated through a fusion of 
the fine granules to form separate nodules which are situated at the nodes of 
intersection of the cross rid gee with tbe interstices 

Euohus soorpio Boisd 

Amycterus seorpso, Boisduval, Vby Astrolabe, u*, 1835, p 391, FI 7, fig 15 

Elongate, narrow, greatly compressed from side to side Black, clothed with 
minute grey subsquamose pubescence. 

Head convex, forehead with granules varying from slightly rugose to 
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obsolescent Rostrum longer than m other species, with apical plate more strongly 
oxserted, median ndge absent, internal ndges longer, prolonged farther back* 
Scape longer and more slender Prothorax of usual shape m genus, with median 
and sub lateral longitudinal impressions, apex with median and ocular lobes 
strongly produced, dorsum rather closely set with moderate sized round granules, 
sulcs granulate Elytra elongate, narrow, at humeral angles as wide as or slightly 
narrower than prothorax, apex rounded feebly flanged, slightly or evidently con¬ 
jointly mucronatc at suture, base strongly emarginate, humeral angles greatly 
advanced, projecting forwards and outwards Sculpture of disc variable and 
irregular, punctures foveiform, inconspicuous, first interstice somewhat raised, 
except at base, set with fine granules, second, fourth and sixth interstices 
obsolescent, third raised, wavy in outline, closely set with fine granules, segre¬ 
gated into clumps posteriorly and often fused to form definite tubercles, fifth 
interstice with fine granules near base, leading into outer border of crest, with 
isolated tubercles more posteriorly, the last large and constant in position, the 
others variable in size and number, seventh interstice with irregular granules, 
infra-humeral tubercle wanting Lateral interstices irregularly granulate Ventral 
surface flattened, with scattered punctuies, non-granulate Tarsi short 

9 Very similar, ventral surface slighth convex at base, posterior corbels 
not projecting anteriorly 

Hat *—Western Australia Albany, Swan R, J&ndakot, Serpentine R,, Man¬ 
dating 

This species is extremely variable in size and sculpture, the senes before me 
(23) vanes in sizo from 13 x 4.5 to 18 x 6 mm m the male, and from 15 x 5 5 
to 21 x 8 mm in the female The variations in sculpture are pnncipally in re¬ 
gard to the granulation of the third and fifth interstices In the Least differentiated 
form the interstices are undulant and finely granulate, the next step appears to 
be the aggregation of these fine granules into clumps or rosettes, which show a 
tendency to become separated off, a further step being the elevatuy of these 
masses and the fusion of the individual granules These stages are not, however, 
sharply marked off from one another, numerous giadations occurring Common¬ 
ly the interstice* are finely granulate at the base, showing the aggregation pro¬ 
cess posteriorly Furthermore, the variation m sculpture seems to have no re¬ 
lation to the size or locality of the specimens 

In the type of the species, now in the National Museum, Pans, the tendency 
to tubercle formation is well marked 

In the male there is a slight forward projection at the antenor angle of the 
posterior corbels 

Euomella, n.g 

Size moderate, form elongate, subplanate on dorsal surface, not strongly 
convex, though moderately deep, strongly declivous posteriorly Head partially 
concealed by prothorax, not divided from rostrum above. Rostrum broad, longer 
than visible portion of head, lateral margins not raised, with two prominent in¬ 
ternal ndges at base; apical plate set at extreme apex, exserted Eyes coarsely 
faceted Scrobes curved Antennae with scape Very short, strongly incrassate, 
fumele with first joint short, second very long, third to sixth Bhort; club ovate 
Prothorax angulate-tuberculate on side, produced over head above, with strongly 
produced ocular lobes almost concealing eyes, disc granulate Elytra strongly 
declivous posterioriv, narrow at base, gradually widened to near apex, then 
suddenly narrowed, apex rounded, base emargmate, the humeral angles ad- 
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vaaced, disc foveate, with alternate interstices tuberoulate 

Genotype * Euomus retmm Pasc 

The above genus is formed for the reception of Emmas retuaus Paseoe 
Though allied to Euomus, the very different shape of this insect, and the 
differences m rostrum, eyes, prothorax and elytra render its separatum justifiable 

Euomella retosa Paso 

Euomus retuaus Paseoe, Journ Linn Soc, 1872, p 449, t 13, tig 12 

Elongate, narrow Black, densely clothed with brownish subpubeaoenee 

Head convex Rostrum moderately long, broad, the upper surface rather 
shallowly depressed m middle, with two prominent longitudinal ndges running 
from a little in front of middle to junction with head, these ndges equidistant 
from midlme and lateral margins, lateral margins not raised, curved downwards 
at base Scape very short Prothorax widest in front of middle, ungulate, 
with a small but prominent tubercle at angulation, apex slightly produced above, 
ocular lobes partially concealing eyes, disc with a moderately broad median 
channel with less definite, somewhat irregular, sublateral impressions, the inter¬ 
vening radge and the sides irregularly set with small rounded granules Elytra 
gradually widened from base to level of declivity, thence rounded off rather 
abruptly, declivity almost perpendicular, base emargmate, third and fifth inter¬ 
stices projecting forwards, disc with rows of rather large, somewhat irregular, 
open, foveiform punctures, third and fifth interstices with rows of small closely 
set tubercles, granuliform at base, larger posteriorly and ending at declivity, 
seventh with mfra-humeral tubercle, followed by a row of small granules Sides 
with towb of large punctures, the interstices obsoletely granulate Abdomen flat 
antero-postenorly, gently transversely convex, closely set with moderately large 
punctures Posterior tarsi rather short Dimensions <f 11 x 5 mm. 

7fobf—Western Australia Champion Bay, Kellerbemn 

Described from the type, which appears to be a male, in the British 
Museum I am indebted to Mr J Clark for a specimen taken at Kellerberrin 
by Mr. W Crawshaw 

Mythites 

Sclionherr, Mantissa seconds fam Cure., 1847, p 11 —AoomthomM, Germar, 
Linn Eni, m, 1848, p. 210 

Bine moderate to large, elongate. Head convex, forehead marked with 
longitudinal and oblique impressions, separated from rostrum by a transverse 
sulcus* Rostrum short and wide, the upper surface deeply suleate, with long 
internal ndges, clypeal plate set rather deeply, gubmentum straight or dentate 
m middle, aerobes curved. Antennae with a moderately short, stout soape, 
funicular joints short Prothorax more or less strongly rounded on sides; apical 
margin aubtruneate above or feebly rounded, not produced, ocular lobes present, 
dorsum granulate Elytra elongate, m many species strongly convex and robust, 
humeral angles produced or rounded, dorsum foveo-punctate; interstices granu¬ 
late, tuberculate or subcostate Venter flattened w <f, feebly convex in $ Legs 
rather short, tarsi short, the posterior slightly longer. 

Genotype, Myth*te$ tubercufatu* Lea, designated by Schfinherr, but not 
described 

Hus genus appears to approach most nearly of all the Euomides to the 
Amyetendes vrais of Leoordaire, though its immediate affinities are undoubtedly 
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with the present group In many respects it would appear to be closest to the 
archetype of the subfamily 

The generic description is chiefly an enumeration of characters common to 
many other genera and its claim to generic rank would almost appear to be a 
lack of the distinctive features such as characterise the other Euomid genera. 
The deeply set clypeal plate is, however, distinctive and would appear to indicate 
a relation with Talaunnus The rostrum is constricted at the base, being con¬ 
siderably wider apically This character separates it from the genus Bubarts in 
which the rostrum is widened posteriorly From Ettonms it differs in the rostral 
sculpture and in not having the prothorax produced above the heAd, the general 
shape is also different 

The genus is readily divided into two groups which differ in shape and w 
the arrangement of the tubercles at the apex of the dechvity In the first sub¬ 
group the shape is subcylindncal and robust, m the second there is a distinct 
tendency towards flattening of the dorsal surface In the first subgroup the tubercle 
on the third interstice is placed Borne little distance above the declivity, whereaB 
m the second there is an oblique line of tubercles across the edge of the declivity 
on each elytron I have alluded to these groups as the tuberculatus and asperatus 
subgroups It is possible that these groups should be separated genencally and 
support is lent to this by the geographical distribution Two other features de¬ 
serve special mention, m the majority ot the species the first and third inter¬ 
stices are distinct at the base, in basalts and two other species the two interstices 
are united The humeral angles are as a rule advanced in both sexes, m two 
species these angles are rounded in the female 

The genus MytMtes was formed by Schonherr (1847) lor a species to which 
be gave the name M tuberculatus , but of which he did not give a description 
The species—the only one of the genus known to occur in Tasmama-Ipp# many 
years later described by Lea (1910) under the same name. Ui siu 

Of the species described prior to 1847 under Amycterus, only one-+}j*dL soli* 
Bowduval (1835)—is referable to the genus Mythites It is rather strange that 
Schonherr should have referred this species to Euomus rather than to Mythites 

In 1848, Germar erected the genus Acanthomus for two South Australian 
species— sulct colbs and perfossus The synonymy of Acanthomus with Mythites 
was pointed out by Lacordaire (1863) who, however, wrongly regarded tuber - 
culatus and sulcicolhs as the same 

Pascoe m 1672 (Ann Nat Hist, pp 84-5) added three species— asperatus, 
degener and ptthecius —to the genus Subsequently (1882) he removed ptthecius 
to Bubarts In the present paper I place degener as a synonym of perfossus 
Germar 

In 1910 Lea added 4 species frater, poropteroides and foveipenms (Trans. 
Roy Soc S Aust, xxxiv), and gramdatus (M6m Soc entom Belgique, xvm) 
He also described M tuberculatus (Mitt Zool Mus., Berlin) 

In the present paper I have added the names of four new species and of 
two varieties 

One or two other species, of which I have seen single examples, still await 
description. 

Distribution —Unlike most of the genera of the group, Mythites possesses a 
wide distribution, from Western Australia to Queensland One species— basalts 
—is common in Western Australia and extends into South Australia. In the 
latter State two other species— mlcicolhs and degener—occur, while tuberadatus, 
which is found in Tasmania and Victoria, also extends into South Australia 
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Victoria possesses three species— tuberculatus, poropterotdes, and granufatus —and 
Tasmania only one —tuberculatum The above mentioned species, with one excep¬ 
tion— granulatus —belong to the tuberculatus subgroup In New South Wales 
eight species occur, only two of which belong to the tuberculatus subgroup, the 
remainder belonging to the asperatus subgroup Queensland has a single repre¬ 
sentative, described herein and occurring also in N S Wales It is a member 
of the second subgroup, the first is, however, represented by at least two un- 
described species The difference in the distribution of the two subgroups is 
striking™ the first coextensive with the range ot the genus, the second confined 
to the eastern side of the continent—and is in itself strong argument for the 
generic separation ot the subgroups 


Table of Species 


1 ( 12 ) 

2 ( 7 ) 

3 ( 6 ) 

4 ( 5 ) 
6 ( 4 ) 

6 ( 3 ) 

7 ( 2 ) 

8 ( 11 ) 

9 ( 10 ) 

10 ( 9 ) 

11 ( 8 ) 

12 (I) 

13 ( 16 ) 

14 ( 15 ) 

15 ( 14 ) 

10 ( 13 ) 

17 ( 18 ) 

18 ( 17 ) 

19 ( 22 ) 

20 ( 21 ) 

21 ( 20 ) 

22 ( 19 ) 

23 ( 24 ) 

24 ( 23 ) 


Apical tubercle of third interstice placed well anterior to edge of declivity, 
comparatively large, robust species (tuberculatus subgroup). 

First and third interstices united at base 
Humeral angles produced in both sexes 

Forehead with four longitudinal ridges, si/e large M basalts Boisd 

Forehead with a single median ridge, and one above each eye, size 
small M perfossus Gerrnar 

Humeral angles rounded, at least tn female M paropteraides Lea 

First and third interstices separate at base 
Humeral angles produced in both sexes 

Prothorax set wtth small discrete granules, with a single median 
sulcus W Htdcicollts Germ 

Prothorax with granules fused into large laevigate elevations separated by 
oblique sulci M frater Lea 

Humeral angles produced in <J rounded in 9 M tuberculatus Lea 

EJytra with an oblique row of tubercles across edge of declivity on each 
si$<e, more elongate, subplanate species (asperatus subgroup) 

Prothoracic granules fine, regularly disposed forehead with 3 more or less 
distinct ridges on either side of median line 

Interstices non-granulate Jf foveipenms Lea 

Interstices finely granulate j|J granulatus Lea 

Prothoracic granules small, but distinctly larger than in last two species 
Forehead with 4 distinct ridges on each side of median line 


M rugosus, msp 

Forehead with 2, occasionally 3, ridges on each side of median line 
Prothorax regularly granulate, elytral foveae of relatively equal depth 
Interstices somewhat irregular, often broken, distinctly granulate 

M asperatus Paso. 

Interstices entire, more regular, obsoletely granulate M montanus , n sp 
Prothorax more rugosely sculptured, elytra with foveae of varying depth, 
mostly comparatively shallow, with several larger and deeper depressions 
Median line of forehead sulcate, no infra-humeral tubercle M coxi , nsp 
Median line of forehead carinate an infra-humeral tubercle present 

arboncola, nsp 

Mythitbs basatjr Boisduval 


Amycterus basalts, Boisd, Voy. de 1'Astrolabe u, 1836, p 390 —Mythttes 
basake (Boisd) Lea, Trans Boy Soc S Aust , xxxiv., 1910, p 24, 

Large, robust, subcylrndmcal Black, submtid; with scanty yellowish-brown 
clothing in depressions 

Head convex; forehead with four longitudinal ridges, separated by narrow 
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sulci, the median buIciu* Homctimeb reduced Rostrum moderately long, excavate 
above, the internal ridges long, prominent, only slightly convergent at base, ex¬ 
ternal margins rather Hltongly curved downwards at base Scrobes curv«*d An¬ 
tennae with scape moderately long, iunicle with first joint longer than the others* 
the Iasi 4 hans verse, tilth truncate at base Ryes large, ovate Prothorax 
alighth longei than wide, rounded on sides, widest in front of middle, strongly 
convex Apical margin somewhat produced above, with well marked though 
obtuse ocular lobes Disc with a deep though somewhat irregular anterior trans¬ 
verse impression, a deeply impressed median sulcus, a slightly lens marked sub- 
late i al longitudinal lrnpiession and a deep oblique sulcus from transverse im- 
pxcHbion to base of median line, the median impression bordered by a raised 
ndge expanded in middle between the anterior and the oblique impressions, the 
eurlate oi the ridges with setigeroufe punctures, the rest of the disc between the 
sulci net with setigero-punctate confluent granules, tlie outlines oi the individual 
granules often indistinct, a sinnlai mass of confounded granules forming the 
lateral margin, laevigate on the lateral aspect, below which the sides are granu¬ 
late Elytra elongate, very little widened on sides, widest across antenor ends 
of the 7ili interstice, apex rounded, base with strongly advanced humeral angles* 
and with a forward projection formed by the conjoined ends of the first and 
third interstices Disc* with fairly legular rows of open punctures, separated 
above and below by low lidges and not confluent laterally, second, fourth and 
sixth interstice^ low but traceable, first costiform at base and outwardly turned 
to join Iwse of third interstice, second with a single large tubercle at summit of 
declivity, third interstice raised, costiform from base to about middle, thence 
broken into one or two separate tubercles, the apical situated above declivity 
some distame anterior to tubercle on second interstice, fifth costiform at base, 
where it arises from humeral crest, and for about & third of its length, thence 
broken into separate tubercles, the last situated about on same level wAh lost on 
third interstice, seventh arising abruptly behind and below shoulder m a rather 
obtuse swollen nodule, followed by a row of somewhat jiodose tubercles, lateral 
interstices with small rounded tubercles, the upper interstices crossed by more or 
less evident vertical impressions connecting the punctures, these impressions more 
dwtimt in Home specimens than m others Ventral surface lightly transversely 
convex, the individual segments also lightly longitudinally convex, the apical seg¬ 
ment more swollen, median vitta brown, extending from metasternum to second 
visible segment, thence represented by scanty yellow depressed pubescence Tibiae 
short and robust, tarsi short 

9 Resembles male, but broader and more robust, ventral surface convex and 
without median vitta. Dimemnona $ 16 x 6 mm ,9 17 x 7 mm 

11 ah —AVeatem Australia Upper Capel River, Kellerberrm, South Australia. 

This species, which appears to be the commonest m Western Australia, has 
been regarded as that desenbed by Boisduval and corresponds well with hw 
description, though the suse given (6 lines) is somewhat smaller 

A number of allied forms also occur in Western Australia and have generally 
teen placed under basalut Two of these forms are here desenbed as con¬ 
stituting distinct varieties or subspecies Two other specimens before me ex¬ 
hibit variations from the above description, but as these may be individual 
variations, T have not described them as distinct, merely indicating the points 
of divergence 

$ King George Bound Hmaller and narrower, with elytra] sculpture more 
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ruguloae, and punctures larger, more open and foveiiorm and leas regulai 
Dimensions 14 x 5 mm. 

9 Swan fiivor. Very large and correspondingly brood, with prothorax 
wider than long (0x7 mm.). Sculpture not diflerutg from usual form 
Dimensions 9 23 x 10 mm In the typical form the thorax m as wide as long 
(5x5 mm) 

Var nodosus, n vax.—c? Large, robust, black, submtid, with due yellowish- 

brown subpubescence in depressions 

Head with the two median longitudinal ridges partially fused, leaving a 
central lovea itostrum as m typical specimens, except that the internal ridges 
are somewhat more raised and laevigate Prothorax slightly transverse, with 
anterior and subiateral impressions less marked, but tbe median and oblique sulci 
well defined, admedian ridges similar but more laevigate, tbe rest ol the surface 
with rather large, round, discrete, laevigate granules not confounded in groups, 
except at latcial margin whore they are partially tused, sides with discrete 
granules similut to those on disc Elytra oblong, comparatively broad, almost 
parallel-sided, base with humeral angles strongly advanced, first and third inter¬ 
stices conjoined at base and advanced, disc with punctuies more open, ioveilorm, 
often confluent with those ot adjacent Heries, the depiessions extending across 
and breaking up the interstices, first interstice thickened and out-turned at base 
to join base of thiul, second with a single tubercle below summit ol declivity, 
third broken up into a row of large separate tubercles, rounded and nodose at 
base, more conical towards apex, the last situated above the tubercle on second 
interstice, fltth interstice with a similar row ot a lew tubercles ending some 
distance anteriorly to apical tubercle of third mtcroticc, seventh with a iow of 
somewhat transverse smooth tubercles, extending from u round laevigate mira- 
liumeral tubercle posteriorly to tbe level ol the tubercle on the second interstice, 
the individual tubeicles separated by vertical furrows, extending on to the sides, 
lateral mjerstices with smaller nodules Ventral Hurlaee with a median vitfca of 
long ochreouK hair extending from metasternum to apical segment of abdomen, 
the hairs shorter on the last three segments, individual segments convex from 
before backwards, the apical segment more strongly convex, with u median im¬ 
pression filled by the bans of the vitta LegH as in typical spot linens of M 
basalts, but propoitionally thicker 

9 As m J, but ventral surface more convex, median vitta thinner, com¬ 
posed of short bnirs, not extending on to apical segment Dimensions c? 20 x 
8 5 min., 9 20 x 9 5 mm 

Halt —Western Australia Yalgoo, Cue 

I should have regarded nodosus as a good species but ioi the existence of 
specimens that seem almost exactly intei mediate Thus a male from Anker tell 
and a female from Swan River have the prothorocic granules arranged into 
groups as in M basalts, while the elytra! sculpture is similar to nodosus , though 
the tubercles are smaller, particularly on the lateral interstices, tbe punctures also 
are smaller and more irregular 

Var, obwtrratos, n.v&r 9 Largo, black, subopaque; with scanty yellow 
clothing m depressions 

Head and rostrum as in nodosus Prothorax much as in nodosus, but the 
devotions on each side of median line not laevigate, hut somewhat fissured, the 
rest of the surface granulate as in nodosus, but the granules slightly depressed 
and not laevigate. Elytra with regular rows of small foveiforra punctures, well 
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separated from each other and from those ot adjacent senes, all the interstices 
traceablo in their entirety, little elevated, the third, fifth and seventh more so 
than the others, first out-turned at base to join third, second with a small tubercle 
near summit of declivity, third and filth showing a tendency to break up into 
separate tubercles, more distinct on tho posterior portion of the interstices^ 
seventh wltli a row of lather low loundcd tubercles, extending from a small 
mfra-humeral tubercle, lateral interstices with small granules Venter convex; 
no median vitta present, apical segment with a transverse furrow at extreme 
apex Dimensions ? 20 x 9 ram 

1 lab —Western Australia 

Mytiiites pebfossuk Germ 

Acanthomus perfomw, Gennar, Linn Ent, m, 1848, p 210— Mytkites rfc- 
gencr, Pustot, Ann Nat Hist , 1872, p 85 

cf Small, elongate-ovate Black, with obscure subsetose brown pubescence 
In depressions, \cntral surface with a tawnj hirsute median vitta 

Head rather strongly convex, separated from rostrum by a transverse 
groove, forehead with a median ridge bounded by a moderately deep groove cm 
each side, and with a ridge above eyes, ending opposite bifurcation of rostral 
ndges Boat nun subcylindrical, nanower than head, upper surface with a deep 
median sulcus, bounded by a raised ridge on each side* the ndges slightly out¬ 
wardly curved ot each end, feebly biiureate at base, almost ratangular anteriorly, 
apicul plate set slightly in front of anterior ends of ridges Strobes looking up- 
waid and outwards, rather strongly curved, extending to eyes, but separated by a 
turrow Antennae with scape comparatively short and stout, funicular joints 
small, first shglitly elongate, second and third sub-quadrate, fourth, filth and 
sjxth slightly iiansverse Eyes Jaige, ovate, partially concealed by ocular Jobes 
Ptothorax very similar to M sulcuolhs, with a deep median groove, the rest of 
the surlace set with small, somewhat obscure granules Elytra elongate, little 
widened posteriorly, base with humeral angles moderately strongly produced, 
and ends of third interstices lesn stronglj so, disc with moderately regular rows 
of open fovuiiorm punctures, first interstice hardly raised, but out-turned at base 
to join thud interstice, second obsolete, except for a strong conical apical 
tubercle at edge of declivity, third interstice wuth granules conjoined to form 
a low udge extending from base to beyond middle, and followed by a larger 
isolated tubeule above declivity, fourth interstice obsolete, fifth interstice re¬ 
presented by a slightly raised, somewhat interrupted ridge, without definite 
tubercles not reaching declivity, but produced at base to form the humeral 
angles seventh interstice with a subobsolete infrft-humeral tubercle followed by 
un ill-defined low of granules, ending in two or throe rather feeble tubercles 
Vcntiul surface with rather sparse setigerous punctures 

2 Similat, but more ovate, ventral surface convex without median vitta 
Dimensions <J 10 5 x 4 ram ,9 14 x 5 5 mm 

Hah —South Australia Port Lincoln 

The above description was drawn up from the types of M degener Paac. in 
the British Museum That the species is the same os Acanthomus perfossus 
Gerraar, I feel certain, after comparing specimens from Port Lincoln with 
Germans description 
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Mythites poroPTEroides Lea 
Lea, Trans. Roy Soc 6 Aust, rxxiv, 1910, p 22 

I am indebted to Mr. Lea for an opportunity of inspecting the unique type 
(9) of this species 

The conjoined anterior ends of the first and third interstices would ally the 
species to M basalts and M perfossus, but from both it may be separated by the 
rounded shoulders and the subapical pair of tubercles These tubercles are 
situated on each side of the suture, almost touching each other and about two- 
thirds of the way down the declivity The apex of the elytra is also very 
strongly produced 

Hah —Victoria Geelong 

Mythites sulcioollis Germ 

Acanthomus sulcicolUs, Germar, Linn Ent, m, 1848, p 211 
d Moderately large Black, opaque, with scanty yellowish clothing m de¬ 
pressions, median ventral vitta yellowish-brown 

Head convex, with lour longitudinal ridges separated by sulci Rostrum 
separated from front by a transvei*sc sulcus, moderately long, the upper surface 
rather deeply depressed, with moderately prominent internal ridges, the external 
margins curved downwards at base Scrobes curved Antennae with moderately 
long scape, incrussate, funicle with joints short, the first somewhat larger than 
the others Prothorax gently rounded on sides, apical margin slightly produced 
above, with obtuse ocular lobes, disc with anterior constriction little marked, but 
with a well defined median impression, bordered on each side anteriorly by a 
short ndge of conjoined granules, the rest of the surface set with moderately 
small regular granules Sides granulate, sometimes with granules obsolete ex¬ 
cepting above Elytm elongate, very gently rounded on sides, base emargmate, 
with njoder^tely strongly advanced humeral angles, and slight projections at ends 
of third interstices. Disc with fairly regular rows of comparatively small fovei- 
iorm punctures, well separated from each other, but the intervening ndges not 
raised The second, fourth and sixth interstices not raised, and without tubercles, 
except for a pair on the second interstices at beginning of the declivity, first 
interstice eostiform at base, not out-turned to join third, third costiform from 
base to about middle, followed by one or two larger tubercles, the last situated 
above declivity, fifth interstice with a row of separate tubercles, sometimes with 
the basal ones conjoined to form a short ndge leading on to humeral crest, the 
apical tubeicle situated anteriorly to apical tubercle of third interstice, seventh 
with a row of moderately strong separate tubercles Sides with rather large 
foveae, interstices not tuberculatc nor granulate Ventral surface with median 
vitta extending from xnetasteroum to posterior margin of the second visible seg¬ 
ment, sometimes extended to reach anterior border of apical segment, the rest 
of the surface flattened Anterior tibiae with a subapical fringe of rather dense 
bristles on under surface 

9 Similar, but somewhat more produced at apex; elytra with humeral 
angles equally advanced Dimensions * tf 13 x 5 mm ,9 15 x 7 mm 
Hab .—South Australia* Adelaide, Mt Lofty, Karoonda, Wirha 
Allied to JVf tuberculatus Lea, but with humeral angles advanced m both 
sexes 
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Mythites tubbboulatub Lea 

Lea, Mitt Zool. Mus Berlin, 1910, p. 183. 

The rounded shoulders m the female readily separate this sex from the 
corresponding one of M sulctcoUts, in which the shoulders are advanced. The 
males of the two species are less readily distinguished In M tubercuMm the 
pro thoracic granules are larger and more irregularly arranged, while the sub-* 
lateral impressions are well marked, the elytra are also as a rule more strongly 
tuberculate 

A pair in the South Australian Museum differ from the usual form in, that 
the protboramc sculpture is more as in M nulcicoUi# The male, indeed, might 
well be referred to that species, but the female has the humeral angles rounded 
The specimens are from South Australia. 

Since M tuberculatm is the only species known from Tasmania, it seems to 
be certainly that on which Sohonherr (Mantissa Sec Cwe,, 1847) erected the 
genus My that on, naming the species, but not giving a specific diagnosis As, how¬ 
ever, a generic description is given and eg tuberculatus was the only species 
assigned to the genus, it might be held that the generic description covered the 
species, in which case M tuberculatus should be cited as of Schtfftherr and not 
of Lea 

Hab —Tasmania, NS Wales, Victoria, South Australia 
Mythites prater Leg. 

Lea, Trans Roy Soe. S Aust, xxxiv, 1910, p 21 

A rather strongly laevigate species, in general appearance resembling M 
bosolv, but separated by the first and tiurd interstices not being joined together 
at base. 

From M suIctcolUs the prothoracic sculpture will distinguish it, while the 
strongly advanced humeral angles of the female will separate it froi*i If * tuber- 
cufatus It is, moreover, a much more laevigate species than the two 7 latter 

Hah —North and north-western N 8 Wales 

# . Mythitkh foveipennib Lea 

Lea, Traiih Roy Hoc S Aust, xxxiv., 1910, p 23 

Specimens of this species have been taken rarely at Blackheath in the Blue 
Mountains All the specimens were secured crawhng on the ground and there is 
no evidence that this species frequents vines 

A male in my collection is somewhat smaller than usual, measuring 16 x 5 
mm 

3 lab NS Wales Blue Mountains 

Mythites chuHulatus Lea 

Lea, Mfrn Hoe eutotn. Belgique, xvui, 1910, p. 92 

While closely alhed to M foveipe*ni$ f I agree with Mr Lea in considering 
it a distinct species Though represented m most collections, it does not appear 
to be common 

JTdb —Victoria Melbourne. Monbulk 
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MyTHITES ASPKttATlIS P&SC 
Pascoc, Abu Nat Hist, (4), x, 1872, p 84 

c? A comparatively bmall species Black, with scanty brownish clothing in 
depressions, median ventral vitta black 

Head convex, with lour ndges separated by a deep median and an oblique 
impression on each Bide Rostrum deeply excavate above, the depressed area 
widest anteriorly, narrow and sulciform at base, internal and lateral ndges 
equally prominent, the latter somewhat curved downwards at base Scrobes 
curved Eyes large, ovate, ftnely faceted Prothorax almost straight-sided, 
widest behind apex, apical margin hardly produced above, with definite, though 
obtuse, ocular lobes Disc with anterior constriction moderately well marked, 
interrupted in middle, median impression little marked, act with small regular 
round gianules, these extending about hali-way down sides Elytra elongate, 
very gently roun^fd on sides, apex rounded, base emargmate, the humeral 
angles moderately strongly advanced, the ends of the first and third interstices 
slightly produced Disc with rows of open foveiform punctures, showing some 
tendency to become confluent with those of adjacent striae, intra-strial ndges 
not prominent, interstices granulate, the fourth and sixth practically obsolete, the 
second with a small tubercle at edge of declivity, the third and fifth more pro¬ 
minent, set with small granules, very irregularly arranged and showing a tendency 
to grouping, both interstices terminating abruptly above declivity, the end of the 
third antenor to the tubercle on the second, and the end of the fifth anterior to 
that of the thud, seventh and lateral mteistices with small conspicuous granules 
Vential surface more or less flattened with rather narrow median vitta 

S Similar, but larger and more ovate, with tho apex somewhat produced, 
sculpture similar* but rougher and with more evident granules on elytra, venter 
convex, without hirsute vitta. Dimensions i 13 5 x 5 mm , ? 14 x ft mm 

Hab 4*N S Wales Sydney 

Descried from specimens in my own collection The type was howover, 
seen in the British Museum and the species is certainly correctly identified 

The elytral sculpture is much confused and difficult to describe, and this 
charm tej separates it from tho next species, in which tho sculptuie is much more 
regular 

M asperatus appears to bo restricted to the neighbourhood of Sydney, it is 
now by no means common 


Mytuites montanub, n sp 

<J In sue, shape and general facies similar to M asperatus Pose Black, 
destitute of clothing 

Head, rostrum and prothorax similar, the head and rostral ridges somewhat 
more clearly defined, and prothorax without median impression El>tra with 
more regular rows of foveiform punctures, with less tendency to transverse fusion 
of adjacent punctures, second, fourth and sixth interstices low, occasionally inter¬ 
rupted, third and fifth interstices raised, not interrupted, crenulate, setigerous 
but not granulate, second interstice with a large backwardly directed tubercle 
overhanging declivity, the third interstice ending anteriorly to second, seventh 
interstice broken up into a row of obscure granules, much less conspicuous than 
m M asperatus Sides similar to M asperatus, but granules less elevated Ven¬ 
tral surface and legs as in M asperatus 
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$ Shows similar differences from the female of M aeperatua Dimensions* 
£ 13 5 x 4 5 nun , $ 15 x 0 mm 

Hah —New South Wales Blue Mountains (Blackheath and Mt Victoria) 

This species may be regarded as the Bine Mountain form of M asperatns 
Pasc , the differences are noted above 

MyTHITES RIHJOSUS, n 8p 

£ Moderately large, allied to M, fovetpenms Lea, but with larger granules 
and deeper elytra! foveae Black, submtid, clothing absent except for minute 
brownish squames in Uie depressions, median vitta brown 

Head convex, with a senes of longitudinal ridges separated by deep buIci, 
about four on each side of median bne which is depressed Rostrum compara¬ 
tively long, thick, separated from head above by a transverse impression; deeply 
depressed above, with prominent b&s&lly convergent internal ndges, external 
margins prominent, somewhat curved downwards at base Scrobes curved Eyes 
large, somewhat flattened, finely faceted Antennae with scape moderately long, 
rather strongly incrassate at apex, funicle with first joint longer than second, 
the remaining joints short Prothorax rather feebly rounded on sides, widest 
m front ot middle, an tenor margin not produced above, ocular lobes present, 
obtuse, disc not strongly convex, with a somewhat ill-defined, transverse, sub- 
apical impression, and moderately well defined median line, set with rather large 
submtid granules, varying in sue, smallest near the centre, but always distinctly 
larger than m M fovetpenms Sides granulate Elytra little widened 6n sides; 
apex moderately abruptly rounded, base with well marked, moderately strongly 
advanced humeral angles, the ends of the first and third interstices sbghtly ad¬ 
vanced Disc with rows of large deep foveiform punctures, separated by well 
defined transverse ridges, third, fifth and seventh interstices more raised than 
the others, which are more or less interrupted by the foveae, second interstice 
ending in a small conical tubercle above the declivity, third interstice more or 
less continuous from base to beyond middle, thence broken into obtuse granules 
oi small tubercles, ending in a distinct tubercle situated anteriorly to tubercle 
on second interstice, fifth interstice broken into a senes of small obtuse tubercles, 
ending in a tubercle anterior to that of third interstice, seventh interstice form¬ 
ing *i row of separate nodulose elevations or obtuse tubercles ending posteriorly 
to tubercles on fifth interstice Sides with rows of well defined deep punctures, 
the interstices crossed by a senes of vertical ndgea extending down from the 
tubercles oi the seventh interstice Ventral surface with a moderately broad, 
conspicuous, median, hirsute vitta, the rest of the surface rather sparsely sctigero- 
punctate Legs simple, tarsi short 

9 Similar but larger, with more confused elytral sculpture, ventral surface 
convex with median line cOothed with yellowish subpubescence, apical segment 
with a subquadrate depression at apex Dimensions , £ 17 x 6,5 mm.; 9.19 x 7-5 
mm 

Hob —N 8, Wales Boro (W W. Froggatt), Weddin Mta. (T. a Slone), 
Portland (E W Ferguson) 

The holotype i was taken at Boro in March, 1894, while the autotype 
female was found by Ur Sloane some yean ago on the top of the Weddin Unit* 
tains, near Grenfell The Portland specimen is * male and is smaller (16 x 6.8 
mm.) though otherwise agreeing with the Boro male. 

The elytral sculpture u much confused; the strong development of the ndgee 
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separating the deep fove&e above and below, with th<? interruption of the inter¬ 
stices opposite the foveao, has led to the development of a senes of transverse 
rugae, most marked in the outer portion of the elytra and on the aides 

MYTHITBS ARBORIOOLA, Z2 §p 

$ Moderately large, elongate Black, rather densely clothed with minute 
grey and metallic coppery subpubescence, the grey forming three vittae on pro* 
thorax, and scattered macules on elytra. 

Head convex, forehead depressed, somewhat rugulose, with median line 
e&nn&te, and with lateral margins raised, ndge-like, above the eyes Rostrum 
separated from head by a deep transverse sulcus, rather short and wide, the 
upper surface deeply depressed, internal ridges short, convergent to base, ex¬ 
ternal margins equally raised, subangalate in front, curved downwards at base 
Bcrobes curved Antennae with scape moderately long, fumcle with joints short, 
the first two longer than the others, club somewhat elongate Prothorax little 
rounded on sides, apical margin truncate above, with obtuBe ocular lobes, disc 
with a distinctly impressed median line, the anterior transverse impression re¬ 
presented by a somewhat irregular depressed area on each side, with another 
irregular, though deep, depression corresponding in position to the oblique sulcus 
of other species, surface set with moderate-sized round granules, slightly de¬ 
pressed, not confluent and extending on to and covering sides Elytra elongate, 
gently rounded ou sides, apex somewhat produced and separately mucronate, 
base emarginate, with advanced, somewhat noduliform humeral angles, the ends 
of the first and second interstices projecting forwards to a less extent Disc 
with irregular, ill-defined, open, fovciform punctures, the first, third, fifth and 
seventh interstices vitli small distinct granule* in double series, sometimes present 
also on the intervening areas, second interstice with a prominent tubercle at sum¬ 
mit of declivity, diverging from its fellow on the opposite elytron, the third and 
fifth mterdbees each with a similar tuberde, that on fifth stronglj outwardly 
projecting, \he three tubercles set in an oblique line across each elytron, seventh 
intorsticc with a moderately well defined infra-hurneral tubercle, lateral inter¬ 
stices with granules obsolete Ventral surface convex, no median vitta, the sur¬ 
face with numerous small golden-brown maculae Dimension* S IT x 6 mm 

Hab —Queensland Mt. Tambourine {H J Carter), N 8 Wales Glen lnnes 
(H W Brown) 

The Mt Tambourine specimens, two m number, were shaken by Mr Carter 
from vines Mr Brown informs me that he obtained his specimen on the ground 

Apart from the following species, M arboncola is most nearly allied to 7i 
fovetpenms and M granulatus, but the sculpture is rougher than in these two 
species, while the individual granules are smaller than in M rugoaua The pro- 
thoracic sculpture also differs from that in those species 

Mythites coxi, nsp 

?, Closely allied to If arboncola, but somewhat differently sculptured 
Black; with sparse dark brown clothing 

Head convex with deeply impnemed median line and shorter sublataral im¬ 
pressions separating four rounded somewhat ill-defined ndges Rostrum much 
as m If. a rborioola, the internal ndges rather more prominent Prothorax rather 
broader, little rounded on the edes, with rather feebly impressed median line and 
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indistinct impressions on the disc, surface set with round granules, somewhat de¬ 
pressed ami varwng in size Elytra rather broader than in M arboncola, the 
outline ol the sides less erenulute, base more evenly emarginate, the humeral 
angles advanced, but the ends of tin third interstices haidly produced, disc with 
sculptuie muie icgular, the depressions less marked, and the interstices less 
crenulate, the tubercles at apex of second, third and fifth interstices decidedly 
smaller, particularly that on fifth interstice, while the tubercle on the second is 
more approximated to the one on the opposite elytron, seventh interstice not 
arising from a definite mtra-humeral tuborcle, and composed of low irregular 
granules rather than tubercles Ventral surface almost destitute of clothing 
DimetMon* ? 17 x 6 5 mm 

Uab — NS Wales Eccleston (Allyn R ), Rulabdelah 

After some hesitation 1 have decided to describe this species as distinct, 
rather than as a variety of M arboncola The differences are obvious to the 
eye, but more difficult to define, on the whole it may be said that M arboncola 
is the more irregularly sculptured insect of the two Also the differences m the 
forehead, if constant, as in the specimens available, afford a ready means of 
differentiating the two species, in M arboncola the median line is cannate, in 
If coxi it is Ruleate 

The type was taken near Eccleston on the Allyn River (a branch of the 
Paterson) clinging to a vino in the scrub A second female was taken in the 
same locality by Mr J Hopson The third specimen is somewhat larger (19 x 
7 5 mm ) and was captured by the late II W Cox some years ago at Bulahdelah, 
also in a vine l have affixed Mr Cox’s name to the species in commemoration 
of his services to entomology 


Bubaris 

Pascoo, Ann Mag Nat Ilist, (5),ix, 1882, p 378 

Small, ovate Head convex, separated from rostrum by a transverse sulcus 
Rostrum short and broad, the upper surface sulcate, with conspicuous internal 
ridges, the lateral margins out-turned at base, clypcnl plate exserted, submental 
margin convex or dentato in middle Scrobes strongly curved downwards, almost 
reaching eyes Antennal scape moderately short, strongly mcrassate and dilated 
at apex, funicular joints short Prothorax Tounded on sides, apical margin 
slightly produced above, with well-marked ocular lobes, dorsum granulate Elytra 
giadudlly widened posteriorly to level of declivity, thence suddenly contracted 
to apex, declivity abrupt, bumcral angles produced, dorsum more or less re¬ 
gularly punctured, interstices granulate. Prostemum not excavate Legs com¬ 
paratively Bhort, tarsi short 

Genotype, B indcmnii Pasc 

In describing the genus Pa.seoe referred to it as having somewhat negative 
charadirs On the whole, however, the species comprised in Bubarts form a 
fairly homogeneous group, whose affinities would appear to be both with Mythites 
and Atdnoden From the former, Bubarts differs in its general form and in the 
rather shorter lostium expanded and not narrowed at base, with definitely ex- 
sorted dvpeal plate The rostral structure also separates it from Aednodes In 
the majority of the species the expanded scape is characteristic Brachymycterus 
is closely allied in many respects, but n without ocular lobes 

The genus was founded m 1882 by Pasooe for B mdemnis , at the same 
time Mythites pithectus Pascoe (1872) was referred to the genus 
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In 1910 Lea added the names of 3 species —hardcastlei (Trans Eoy Soc S 
Aust, xxxiv, p 20), ajncaha and pubesoena (Mem Soc* cnt Belgique, xviu, pp. 
90-91) One of these however— aptealta —is synonymous with B xndemms Paac 
In the present paper one new species is added and one— ru<ks Blackb —trans¬ 
ferred from Atychona This species presents several differences, however, from 
the other species and may eventually require a new genus The genus Bubans is 
practically confined to the inland districts of New South Wales and Queensland, 
B pitheaus is widely distributed in New South Wales and B tndemnts in tbd 
northern portion of the central division ot Queensland extending to the coastal 
districts at Mackay, Bowen (Port Denison) and Townsville, Lea also records it 
from as far south as Brisbane B carten appears confined to the tablelands of 
northern New South Wales and southern Queensland B hardcastlet occurs m 
the south-western districts of Queensland, while B pubescent has a wide range in 
western New South Wales extending to Cooper’s Creek B rwh* Blackb is from 
Central Australia 


Table of Species * 

1 (8) Elytra with a row of tubercles across declivity 

2 (.1) Elytral sculpture nodulo-tuberculate B pithectus Pasc 

3 (2) Elytral sculpture granulate (the subapical tubercles excepted) 

4 (7) Clothing short 

3 (6) Elytral punrtures normal, interstices with small granules 

B tndemnis Pasc 

ft (5) Elytral punctures narrow, elongate, interstices with minute granules 

B carten, n sp 

7 (4) Clothing long pubescent B pubescens Lea 

8 (1) Elytra without tubercles across declivity 

9 (10) (Scape strongly dilatate B hardtastlei Lea 

10 (0) Scape incrassate but not dilatate B (7) rudis Blackb 

t 

Buiums FITHKCIIJS Pascoe 

Mythites ptthecius , Paacoe, Ann Nat Ilist, 1872* p 84 - -Bubans pi tin cuts, 
Pascoe, op at , 1882, p 378 (reference), id, Lea, M&n Soc ent Belgique, xvni., 
1910, p 89 

<f Black, practically destitute of clothing, mgro-setose 
Hoad convex, rather rugoaely granulate. Nostrum separated from head 
above by a transverse sulcus, upper surface with median line deeply impressed, 
internal ridges prominent, external margins curved outwards and somewhat down¬ 
wards at base Scrobes curved, extending back to eyes Scape of antennae 
moderately short* strongly uciassote, first joint of funicle longer than wide, the 
others briefly transverse Prothorox feebly rounded on the sides, the apical 
margin produced above, with feeble post-ocular lobes, dorsum deeply impressed 
in median line, and with somewhat irregular sublateral impressions, the surface 
set with round granules showing a more or less well marked tendency to fuse 
into longitudinal ridges on each side of the median impression, the granules larger 
near the sides, lateral surfaces granulate above, punctate beneath Elytra elon¬ 
gate, gradually widened to level of declivity, thence suddenly rounded, base with 
humeral angles advanced, also to a less extent the ends of the third interstices, 
dorsum with four tubercles across the declivity, situated on the second and fourth 
interstices, the inner pair the larger, punctures shallow, open, not very distinct, 
third and fifth interstices raised, set with somewhat obsolete, more or less fused 
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granules, in irregular senes; lateral interstices with more distinct granules* Ven¬ 
tral surface flattened, with small, inconspicuous setigerous punctures Anterior 
tibiae hirsute along inner border 

? Similar but broader, the ventral surface feebly convex Dimensions* 4* 
11x4 6, 2 11 x 6*6 mm 

/fob—NS. Wales Monoro, Goulburn, Grenfell, Victoria 

A rather common and widely distributed species showing some variation in 
the development and distinctness of the granules. In two specimens (4 and 2) 
from an unknown locality, the elytral granules on the third and fifth interstices 
are fused to form distinct, somewhat wavy costae 

Bubatus indeunis Fascoe 

Pascoe, Ann Mag Nat. Hist (5), ix , 1882, p 378.1—2?. apieahs Lea, MAml 
Soc entom Belgique, xvni , 1910, p. 90 

1 have examined the type of B tndemms Pasc., in the British! Museum, and 
it is certainly conspeciflc with B aptcdUs Lea. 

The species is to some extent variable in the degree of, granularity of the 
elytra, but the differences hardly appear to be of specific value B \ndemn%s 
has a wide distribution in Queensland 

Hab —Brisbane, Wide Bay, Rockhampton, Mackenzie River, Peak Downs, 
Mackay, Port Denison (Bowen), Townsville 

Bubaris carteri, n.sp 

4 Small Black, moderately densely clothed with minute black sub¬ 
pubescence. 

Head convex, forehead with obscure flattened granules. Rostrum short, 
thick, not separated from head above, upper Burface with median lino deeply im¬ 
pressed, internal ndges moderately prominent, rather feebly convergent towards 
base, lateral ndges not angulato anteriorly, curved outwards at base Scrobes 
curved Antennae with scape greatly dilated at extremity, fumcle with joints 
short, the first and second more elongate than the remainder which are transverse; 
club with base truncate, closely applied to fumcle Prothorax somewhat feebly 
rounded on sides, widest in front of middle, apical margin rather strongly ad¬ 
vanced over head, with feeble ocular lobes, disc with well marked, deeply im¬ 
pressed median line, and with a second impression midway between median line 
and lateral margin, deep anteriorly, fading away on posterior half, the derm be¬ 
tween these impressions set with small obscure granules, showing a tendency to 
become stngiform. Sides granulate. Elytra elongate, gradually widened to level 
of declivity, thence rather suddenly rounded, base omarginate, with humeral angles 
produced, the ends of the third interstices also advanced; disc very strongly de¬ 
clivous posteriorly, with a row of 4 small obtuse tubercles across edge, these being 
situated on the third and fifth interstices, the two inner atnae with narrow 
elongate cleft-like punctures often confluent, the more lateral etnae with fewer 
similar punctures, interstices feebly raisod, with minute setigerous granules, 
difficult to trace Sides with more rounded punctures, the interstices not granu¬ 
late Ventral surface flattened, with deep sutures between the intermediate seg¬ 
ments, metasternum and ventral segments with moderately large deep punctures, 
irregularly arranged on basal segments, set m a row along the posterior border 
of the intermediate segments Legs short, posterior torsi short. 
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?. Similar, prothoracic granules more distinct; ventral surface very feebly 
convex at base, with sutures slightly less depressed Dimensions' <f 8.6 x 4 
m; ? 9 x 4.5 mm 

Hab —Queensland Dalveen (H J Carter, Dec, 1010); N S Wales Upper 
Clarence River (H J. Carter, Sept, 1904), Qlen lanes (H. W* Brown) 

A small rather dingy species, with curious narrow elongate elytral punctures 

Bubaris FUBE8CKN8 Lea 

Lea, M6m Soc entonn Belgique, xvui, 1910, p 91. 

This species is readily distinguished from its congeners by the nature of the 
clothing It is widely dispersed in western N S WaleB, extending into Central 
Australia 

Hab —N S Wales Bourke, Wiloannia, Coolabah, Nevertire, Narromine, 
Mores, Central Australia Cooper's Creek 

BUBAKIS HARDOA8TLEI Lea 

Lea, Trans Roy Soc S Aust, xxxiv, 1910, p 20 

This distinct species differs from all others, with the exception of the follow¬ 
ing, which is somewhat doubtfully referred to the genus, in lacking the larger 
tubercles across the summit of the declivity of the elytra I am indebted to Mr 
Lea for a paratype of the species 

Hab —Queensland 

Bubaris rudis Blackb 

Atychona rudis Blackburn, Report Horn Exped Cent Aust, u, 1896, p 
894. , 

Elongate, subcylindncal Black, almost destitute of clothing, a few yellow or 
grey patchy of subpubescence about declivity and sides 

Head strongly convex, separated from rostrum by a transverse impression, 
irregularly granulate behind transverse impression. Rostrum short and broad, 
dorsal surface with a deep median sulcus, bordered on each side by a raised 
ridge, with a longitudinal impression between ndge and external margin, the 
latter outwardly and backwardly directed in basal portion Scrobe curved, not 
reaching eye Scape short and thick Eyes flattened, almost concealed by ocular 
lobes Prothorax evenly rounded on sides, very strongly transversely convex, 
apical margin with strong ocular lobes, disc with well-marked subapical trans¬ 
verse impression, median line not impressed, set with rather large, umbilieate non¬ 
contiguous granules, sides similarly granulate Elytra elongate, very little 
widened posteriorly; base emargmate, the ends of the third and fifth interstices 
projecting forwards, due strongly convex from side to side, with moderately 
deep, open punctures; interstices all equally prominent, set with moderately large 
umbilieate setigerous granules, frequently duplicated, giving a very confused ap¬ 
pearance to elytra. Sides with similar but less evidently umbilieate granules 
Ventral surface with a median black hirsute vitta on basal half, intermediate 
segments submtid with a few setigerous punctures; apical segment with a few 
coarser punctures at apex. Tam short and broad. Dimensions <f ? Long, 
4-5} 1; Lat 1 3/6-2 3/6 1 (Blackburn) 

Hab ,—Central Australia Storm Creek, Tempe Downs, Tarcoola 
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I have examined the type of the species, now in the British Museum, as well 
as a paratype and another specimen m the South Australian Museum The 
species cannot be allowed to remain in Atychona, but I am doubtful of its exact 
position Possibly a new genus should have been erected to receive it, but I 
have thought it better to place it, at least tentatively, in Bubaris The chief ob¬ 
jections to its inclusion in Bubaris are its more elongate subcyhndncal form and 
the non-dilatate scape 


Braohymycterus 

Ferguson, Trans Boy Sot S Aust, xxxix, 1915, p 87 
The following particulars should be added to the generic diagnosis Rostrum 
rather wider at base than apex, clypeal plate slightly exserted, submentum 
lobate, eyes coarsely faceted 

The genus is undoubtedly allied to Bubarts, but distinct, being readily 
separated by the absence of prothoracie ocular lobes as well as by the lobate sub- 
menturn and differences in the rostrum 

BRACilYMYCTERUS AURITUS Ferg 
Ferguson, he &t, p 88 
Hab —Western Australia Cue 


Akdrzodes 

Pascoe, Ann Nat Hist, (4), x, 1872, p 85 

Small, elongate or comparatively broad Head convex, slightly flattened in 
front Boetrum short and broad, flattened above, in the same plane as the front 
of head, median line suleate, internal ridges broad and flattened, hardly differ¬ 
entiated externally from the rest of the surface, clypeal plate situated on upper 
surface, hardly projecting, but separated by a deep V-shaped sulcus Scrobes 
short, straight or slightly curved Antennae short Submentum feeb^ bismuate 
Prothorax convex, rounded on sides, apex feebly produced abov# ocular lobes 
present, feeble and obtuse, dorsum with deep median sulcus and sublateral sulci 
in anterior portton, surface granulate Elytra cither relatively broad or more 
elongate, humeral angles produced; disc with fauly regular punctures, inter¬ 
stices granulate, tuberculate or subcostate Prosternum not excavate Legs 
moderately long, tarsi short, the posterior slightly longer 

Genotype, Ae fastigatus Paso 

The rostral structure affords the most distinctive character of this genus, 
the subplanate dorsum with narrow impressed median line and flattened internal 
ridges, and the position of the clypeal plate are very characteristic The pro- 
thoracic sculpture shows an approach to Bubam, and to a less extent to some of 
the other genera. The elytra show the usual two rows of tubercles, the humeral 
angles are well marked and advanced, sometimes markedly so 

The genus was established in 1872 by Pascoe for the reception of 3 species— 
fasugatus, mendmus and inuus, and the first of these is here designated os geno¬ 
type At the same time Pascoe referred Euomus nodtpenm ** Bohem (1843), 
originally described as an Amycterua, to Aednodea This species was among 
those referred by Sehonherr to Euomus when that genus was described in 1847. 

In 1903, Lea added a fifth species— humerohs —to the genus In the present 
paper 4 additional species are proposed as new. 
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Ab in many other genera of the Euomides, the species are often ill-defined 
and it is difficult to differentiate satisfactorily between them In some instances 
they may represent geographical races or subspecies It is easy for instance to 
separate specimens of A e nodipenms from the Gcraldton district from specimens 
of Ae faetigatus from King George Sound, but specimens from Swan River, 
the type locality of Ae nodipennts, are almost exactly intermediate between the 
other two 

The genus as a whole falls into two groups, the one comprising somewhat 
larger, and distinctly broader species, the other more elongate and narrow species 
Aednodes appears restricted to the soutlvwestern corner of Western Aus¬ 
tralia, extending from King George Sound as far north as Geraldton and inland 
to Kellerbernu 

Table of Species 

1 (6) borm broad, robust, comparatively large 

2 (5) Elytral punctures small 

3 (4) Humeral angles strongly produced outwards as well as forwards 

Ae fash gains Pasc 

4 (3) Humeral angles ad\anced, but less strongly outwardly directed 

Ae nodipennis Boh 

ft (2) Elytral punctures distinctly larger Ae fovcolatus, n sp 

6 (X) Form narrow, elongate 

7 (8) Elytral interstices subcostate Ae . humerahs I^oa. 

8 (7) Elytral interstices tuberculate or granulate 

9 (10) Apices of elytra produced, conjointly mticronate Ae mucronatus, nsp 

10 (9) Apices of elytra rounded, not conjointly mucronate 

11 (16) Anterior tibiae with a dense hirsute subapical brush on under and inner 

sides 

12 (13) Elytral tubercles comparatively large and conical Ae mendosus Pasc 

13 (12) Elytral tubercles small or more ubtuse 

14 (15) Size* moderate (10 mm), sculpture somewhat confused A#? tibialis } nsp 

lfi (14) Size omall (8 mm ) sculpture regular Ae crawsham , nsp 

16 (11) Anterior tibiae longer with less definite brush Ae tnuus Pasc 

AkDRIODBS FASTKMTU8 PafiC 
Foscoe, Ann Nat Hist, 1872, p 86, t 1, fig 8 

Broad, robust Black, almost destitute of clothing, a few minute whitish 
squames on elytra, and a few small maculae on the sides, head with a patch of 
brownish squames 

Head convex Rostrum with basal ridges wide, flattened, hardly at all raised, 
Scape short and thick Prothorax widest in front of middle, with a deep median 
impression, deepest in anterior half, and with a shorter deep sulcus on either side 
of apex, disc strongly convex, closely set with round flattened granules, as it were 
tessellated Elytra with subparallel sides; humeral angles maiked by n strongly 
projecting crest, senate punctures very small, almost obsolete, in irregular lines, 
interstices, with the exception of the third and fifth, not raised or granulate, 
third interstice incurved at base and towards declivity, from base to middle of 
elytra forming a strongly raised ndge, projecting anteriorly, with a single large 
truncate tubercle posteriorly; fifth interstice with a large outwardly and forwardly 
projecting humeral orest, followed by 3 tubercles, the apical one the largest 
Sides with moderately large punctures, the interstices not granulate Under sur¬ 
face feebly convex in basal portion with scattered setigerous punctures, apical 
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Mgment with a shallow median impression at apex. Posterior tarsi with basal 
joint ot moderate length Dimensions • Long 5 kn. (Paaooe) 

Hab —Western Australia Albany 

This species is closely allied to Ae nodtpennts Boh and may represent the 
southern form of that species It differs principally m the greater development 
of the humeral crests and elytral ndges and tubercles. The punctures are Also 
smaller and less numerous, though the actual number m a stna vanes u different 
specimens The prothoracic granules are also somewhat flattened 

Abdbiodhs nodipennis Bohem 

Amycterus nodipennis Bohemann, Schonh (Jen Cure, vu, (1)> 1843, p 
68 —Euomus id, Schonherr, Mant Seound, 1847, p 64 .—Aednodes %&, Pascoe, 
Ann Nat Hist, iv , 10, 1872, p 85 

Small, broad, robust Black, often destitute of clothing, in fresh specimens 
sparsely clothed with minute decumbent subsquamose pubescence varying from 
white to copper m colour, with patches of larger white or yellow squames near 
lateral border and on sides of elytra and sometimes on the declivity 

Head con\ex Rostrum short, rather wider at base than at apex, moderately 
deeply impressed in the middle line, internal ridges hardly traceable, clypeal 
plate with raised margins extending basally as a median canna for a short dis¬ 
tance Submentum sinuate Scrobes rather feebly curved Antennae with abort 
scape, funicular joints all short. Eyes subrotundate Prothorax rounded on 
sides, with feeble ocular lobes, disc convex with a median and two sublateral 
foveifonn sulci anteriorly ; set with round discrete granules fused to form a ndge 
between the median and sublateral impressions; sides granulate above Elytra 
ovate, comparatively broad, base emargmate, with humeral angles advanced and 
enstaform, the ends of the third interstices also advanced, dorsum with rows of 
moderately distinct punctures, third interstice raised into a rather low but dis¬ 
tinct ndge extending backwards and somewhat outwards, ending about middle, 
and followed by a separate larger tubercle in front of declivity; fifth interstice 
slightly raised from base of humeral crest to about middle, followed by two or 
thice rather small conical tubercles, the apical the largest and situated on the 
upper portion of the declivity Sides with rather deep punctures, the interstices 
obsoietely granulate Ventral surface flattened, with a small apical depression 
Logs normal, anterior tibiae without a distinct brush; posterior tibiae with apical 
spur 

9 Larger and broader, venter feebly convex, posterior tibiae without spur. 
Dimensions cf 10 x 4 mm , ? 11 x 6 mm 

Hah —Western Australia Swan River District 

The species described above appears undoubtedly to be the one described by 
Bohemann and from the same locality Most of the specimens are simply labelled 
Swan River, others bear labels from S Perth, Parkerville, Jandakot, and Gm- 
gm, m the same district 

At first sight these Swan River specimens would appear to belong to As. 
fashgatus and the species are undoubtedly closely allied, if not merely geographical 
races, the differences are discussed under Ae fastigcdw 

Though I believe the name nodxpenms to be correctly applied to these span* 
mens, it has been more generally affixed to a slightly different form from farther 
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north; this I propose to regard as a variety rather than as a distinct species, I 
append a description bat do not propose a separate name. 

Var c t More densely clothed with minute pubescence, generally coppery or 
yellowish in colour. Head, rostrum and pro thorax similar to Ae, nockpenme 
Elytra very slightly rugulose between the punctures, third interstice with dis¬ 
tinct rounded granules, close together at base but not fused and continued on to 
apical tubercle practically without interruption, fifth interstice with round 
tubercles throughout its length, larger posteriorly and extending as one or two 
small spicules farther down declivity Dimensions <f 0 x 4 mm , ? 10-12 x 45- 
6 

Sab —Western Australia Geraldton, Gottesloe 

Abdhiodbs fovbolatus, n*$p 

Comparatively large, closely allied to A. fasttgatus but with larger foveifom 
punctures Black, subnitid, without clothing 

Head, rostrum and prothorax as m A fastigatus Elytra broad, base with 
humeral angles strongly produced into a forwardly projecting crest, disc with 
rows of moderately deep foveiform punctures, smaller and becoming obsolete on 
declivity; granules absent, third interstice somewhat incurved at base and pro¬ 
jecting forwards, with a abort row of small, conjoined tubercles ending in a larger 
conical tubercle about middle, and followed by a large isolated conical tubercle 
above declivity, fifth interstice with humeral crest projecting strongly forward 
and but little outward, with two or three small obtuse tubercles followed by one 
or two larger acutely conical tubercles on sides of declivity; sides with large, 
foveiform punctures. Under surface feebly convex at base of abdomen, with a 
large fovea at apex Anterior tibiae not hirsute beneath Dimensions 11 5 x 6 

mm. 

Hob—Western Australia Kollcrberrm (W Crawshaw), Bcvertey (E F 
Du Boulay) • 

Described from four males, two from each locality The species is closely 
allied to Ae fastigatus and should perhaps be regarded as a geographical sub¬ 
species, but for the fact that there is a typical specimen of Ae fastigatus before 
me from Kellerbemn Possibly further collecting will tend to link up the two 
species 

Ae foveolatus, in addition to the more evident punctures, differs from Ae 
fastigatus in the structure of the basal portion of the third interstice, the number 
of tubercles on the interstice is however variable, and fusion would convert the 
interstice into a ndge as m Ae fastigatus The number of punctures in the stnae 
ib variable 

Type in author’s collection, paratypes in Mr Clark’s collection and in the 
South Australian Museum 

Aepmodes HTJM.KftA.Lis Lea. 

Lea, Trans. Boy. Soo. S. Aust, xxvu., 1903, p 113 

This species can be readily distinguished by the characters of the third and 
fifth elytral interstices which are raised and subcostiform The raised portion of 
the third interstice ends in a tubercle beyond the middle of the elytron, which 
tubercle » followed by a larger one above the declivity The fifth interstice is 
almost uninterrupted from the base to the terminal tubercle which is situated 
slightly anterior to the large tubercle on the third interstice, both interstices are 
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finely granulate The scape appears to he short The anterior tibiae are 
moderately strongly clothed with setose hairs, these, however, not forming a dense 
brush 

The type, for the opportunity of inspecting which I am indebted to Mr, 
Lea, appears to be a male 

Jlab —Western Australia Mt, Barker 

Aedriodj.s mucronaius, nsp 

Elongate, nariow, with apex strongly wiucronato Black, very sparsely 
clotiled with exceedingly nunute brownish squaraes 

Head and rostrum as in A muus , but scape shorter and more mcrassate 
Prothoiux similar, hut granules less depressed Elvira elongate, apex strongly 
produced and con 70111 tlv mucronate, disc with closely set rather obscure punc¬ 
tures, interstices with small obscure granules, third interstice incurved at base 
and towards declivity, proiecting stiongly forward at base, with a conjoined row 
of betigero-punctate granules or low tubercles to middle, followed by two or three 
larger multipunctate tubercles, the last and longest situated above the declivity, 
fifth interstice with a strong forwardly projecting humeral creBt bordered by a 
row of granules, and followed on the interstice by a row of four tubercles, on one 
side preceded by a lew granules, the tubercles multipunctate, becoming larger 
posteriorly and ending on a level with the apical tubercle of the first row, 
seventh interstice visible from above, with small obsolete granule* Sides with 
regular rows of small punctures, the interstices not granulate Ventral surface 
flattened at base Prostemum with a pronunent median tubercle behind the an¬ 
terior coxae Legs rather slender, the anterior tibiae moderately strongly hirsute 
beneath Dimensions 10 5 x 4 mm 

Jlab —Western Australia Mundanng (J Clark) 

There are 5 specimens before me which appear to constitute \X species dis¬ 
tinct from any described species of Aednodea, unfortunately all appear to be 
females 

The species is perhaps closest to Ae mendosus, but differs in the produced, 
conjointly mucronate apex of the elytra, and in the distinctly less elevated, obtuse 
plunpunctftte tubercles The prostemal tubercle is also larger The male will 
probably be found to possess hirsute anterior tibiae 

Aedkioder inxtus Fasc 

Pascoe, Ann Nat Hist, 1872, p 86 

c? Elongate, narrow Black, destitute of clothing 

Head rather strongly convex, as viewed from the side, forming a continuous 
curve with dorsal surface of rostrum and not separated by a marked sulcus* 
Rostrum very short, wider at base than at apex, forming a subtruncate cone, 
upper surface with apical plate somewhat raised, bordered by raised margins, 
these subtended by a depressed sulcus, the basal portion of the dorsal surface 
with two rather broad raised flattened ndgea, parallel, separated by a deep 
median sulcus Strobes opening upwards and outwards, rather strongly curved* 
Scape moderately short and stout, not greatly Incrassate Prothorax moderately 
strongly and evenly rounded on sides, apex slightly produced, ocular lobes present; 
disc transversely convex, with a deep median depression in anterior half, thence 
shallowly impressed, with a smaller one on each side at apex; closely set with 
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moderately email round contiguous granules Elytra elongate, gradually widened 
to about level of declivity, thence narrowed to apex, base with the ends of the 
third and fifth interstices projecting forwards, the latter forming the humeral pro¬ 
jection, disc with rows of small punctures, not granulate between, second inter¬ 
stice with a few almost obsolete granules, third slightly incurved at base, with a 
row of tubercles, the basal ones small, granulifom, joined to form a abort low 
ridge, followed by 3 separate tubercles, the last the largest, conical, projecting 
back over the declivity, fifth projecting forwards at humeral angle, the projec¬ 
tion lined by a row of line granules on outer edge, then with a row of about 4 
tubercles, the'basal two small, the apical two large and conical. Sides rather 
coarsely punctate, almost cancellate, the intervening ridges somewhat raised, not 
granulate Legs moderately long and thin, hind tarsi with basal joint moderately 
elongate Under surface flat, apical segment with a median oval apical im¬ 
pression 

? Generally larger and somewhat more ovate, posterior tibiae without apical 
spur Dimensions Long 4-5 lrn (Pascoe), 

Bab —Western Australia King George Sound, Beverley, Parkemlle, Ludlow 

Ac tnuus is perhaps the commonest species of the genus and a fair number 
are available for comparison These show that the species is to some extent 
variable in the number and development ot the tuberdeB and m size Several 
forms have been included under Ae tnuus which appear to be specifically dis¬ 
tinct, and I have described three new species in the present paper which are 
more or less closely related to Ae tnuus 

The elytral tubercles, though moderately large, are less acute than m Ae 
mendosua, and granules are absent or only obsolete on the intermediate inter¬ 
stices, while the anterior tibiae though set with moderately dense bristles do not 
have the bristles arranged m a very distinct brush, though in one or two of the 
aenes before there is some tendency to the formation of the brush As m 
these specimens, which are typical, the antenor tibiae are also slightly longei and 
thinner, it is possible that more than one species ore still confused under this 
name 

Akpriodes tibialis, n sp 

J Of size and general facies of Ae tnuus Pasc, but differing in the cloth¬ 
ing of the anterior tibiae Black, head densely clothed with pale golden, ap- 
pressed, subsquamose pubescence, prothorax and elytra moderately densely 
clothed with grey 

Head and rostrum as m Ae tnuus Prothorax similar Elytra similar in 
shape and general appearance, the apex rounded, not mneronate, sculpture of 
dorsum somewhat more rugose, the intermediate interstices granulate, second 
interstice with a row of low obtuse tubercles, hardly more than granules, ending 
before declivity, third with similar tubercles, slightly larger, culminating in a 
moderately large tubercle on edge of declivity, fifth interstice with humeral crest 
projecting forwards much as in Ae tnuus, followed by a row of about 5 tubercles, 
rounded and obtuse, the last 3 distinctly larger and the terminal one large, 
similar to the apical tubercle of third interstice and situated antenor to it, lateial 
interstices granulate. No prosterna] tubercle present Ventral surface more or 
less flattened, with a small apical depression Anterior tibiae shorter than in 
Ae tnuus, with a dense brush of black bnstle-hke hairs on under and inner sur¬ 
face, extending farther on to the inner surface at apex Dimensions t? 10 x 4 5 
mm 
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Uab —Western Australia Cunderdw (T G Sloane) 

Described from two specimens, both moles. The species closely resembles 
Ae i num but is distinguished by the tibial clothing, the elytral sculpture is also 
aomowhftt more rugose, though the tubercles are not larger From Ae erawehom 
it differs in its larger size and more irregular elytral sculpture, and from Ae* 
mendosus in the more obtuse tubercles. 

Akdriodss orawshawi, n.sp 

d Small, elongate, narrow Black, moderately densely clothed with minute, 
black, subsquamose pubescence, vanegated on elytra with grey, sides of elytra 
with more conspicuous white patches 

Head and rostrum as m Ae t num Pasc, except that the dorsal ridges are 
rather Hatter and less defined Prothorax evenly rounded on sides, median line 
sulcata, deepest where it crosses anterior constriction, sublateral foveae present, 
situated on anterior constnction, disc closely set with small, umbilioated setigeroua 
granules Elytra elongate, evenly rounded, and but little widened on the Bides; 
apex little produced, rounded not mucronate, base emargmate, the ends of the 
third and fifth interstices advanced; dorsum with regular rows of small closely set 
punctures, interstices obscurely granulate, the third interstice feebly raised, in¬ 
curved at base, with somewhat obscure setigerous granules, larger posteriorly, the 
lost 2-3 forming small tubercles, the last the largest, conical, situated on edge of 
declivity, fifth interstice with humeral crest advanced, but less so than m moat 
species, the outer edge with a row of granules, continued on to interstice and 
followed by 5-6 small tubercles, the posterior ones subcorneal and extending on to 
declivity, seventh interstice with obscure granules Ventral surface slightly con¬ 
cave at base, almost flat elsewhere, with small setigerous punctures, a small fovei- 
form depression present at apex Antenor tibiae with a dense black hirsute brush 
on under surface extending round to inner side at apex . 

9 Similar to male, slightly larger, more produced at apex; Elytra with 
tubercles more obtuse Anterior tibiae* less hirsute Venter rather feebly con¬ 
vex Dimensions <? 8 x 3 mm ,99x4 mm 

Jlab —Western Australia Jandakot (W Crawshaw) 

The outstanding character of this species would appear to be the small size, 
there are however other characters which prevent it being regarded as a variety 
of any other of the described species The smaller elytral tubercles and the 
strongly hirsute tibiae distinguish it from Ae %nuus Pasc, and the more regular 
elytral sculpture from Ae tibiaks The extension of the tubercles of the fifth 
interstice on to the declivity is not absolutely constant 

1 am indebted to Mr W Crawshaw of Jandakot for a fine senes of this, the 
smallest species of the genus 

Asdbxodes hbhdosub Pasc 

Pasooe, Ann Nat Hist., 1872, p 86. 

9. Elongate, narrow Black; rather sparsely clothed with minute almost 
squamose subpubetcence, ochreous or metallic coppery in oolour, denser on the 
head, sides with whitish patches 

Head as m A. tnuue, but scape much shorter and stouter. Prothorax as in 
A, tnuue but median impression somewhat deeper in basal portion. Elytra elon¬ 
gate, gradually widened, humeral crests larger than in A. tnuue; dice with dis¬ 
tinct rows of granules on and between the interstices; second interstice with more 



BY BUSffAQg W. FE&0DSQN 


4U 


evident granules; third slightly incurved end projecting forwards at base, with a 
row of 8 tubercles, more or less conjoined at base, gradually increasing in Bine 
posteriorly, the last 3 comeal, fifth projecting forwards in a large humeral crest, 
bordered on outer side by a row of small granules, and with a row of 4-6 conical 
tubercles, larger posteriorly Sides with interstices broader, and punctures 
smaller than in A. t nuns, with fine granules scattered on interstices Under sur¬ 
face gently convex at base Legs shorter, and almost straight Dimensions $. 
10 x 4 mm 

Eab —Western Australia Albany 

The above descnption is taken from the type—a female—in the British 
Museum A second specimen m the collection is a male, and agrees fairly 
closely with the female except that the scape is not so short The antenor tibiae 
also are stouter than in A muwt with stronger hair clothing the inner surface. 

Amgxihhba 

Pasooe, Journ Linn Boo, xn, 1873, p 19 

Small, elongate elliptical in cf, broader more ovate m 2 Head convex, with 
a deep transverse sulcus at junction with rostrum, supracihary ridges present 
Rostrum short, wide, the upper surface with internal ridges raised in a short 
baekwardly projecting tubercle at base; lateral margins well-defined, not raised, 
clypeal plate exserted, submentum dentate, scrobes strongly curved, teparated 
from eye by a short vertical sulcus Antennae with scape moderately short, in- 
erassato, and short funicular joints Eyes ovate, finely faceted Prothorax with 
lateral margins rounded or with posterior half sloping in an oblique line towards 
base, apical margin slightly produced above bead, subtruncate, with definite 
ocular lobes, pa*onotum convex, granulate Elytra elongate in <?, broader more 
ovate m 2, bare emarginate, humeral angles produced or rounded, interstices 
granulate, with Uome small tubercles about edge of declivity Venter flattened in 
c?, with a median hirsute vitta, gently convex in 2 Lc^s short, tarsal joints 
short 

While possessing no strongly marked salient features, this genus appears 
quite distinct, it is possibly most nearly allied to Bubans, though m some respects 
it sttms related to Chnotyphw From Bnbans it may be distinguished by the 
bituberrulate rostrum, the raised ends of the internal ridges forming a pair of 
definite tubercles, which is not the case in Bubaris 

Alextrhea was proposed by Pascoe for the reception of three species — notata, 
aunta, and falsified, subsequently a fourth species — singular# —was added The 
separation of the different species is a matter of some difficulty even after 
examination of the types A. falsified is abundantly distinct, but A. singular** 
was founded on a monstrosity, and does not appear to bo separable from A. 
aunta. Of the position of A notata I am more doubtful and, while retaining 
the name for the present, think that in all probability it will \n time be sunk as a 
synonym of A. aunta> The latter species is the one commonly identified m 
collections and I would suggest designating it as the genotype There is another 
species before me represented hy an undeecnbed female, allied to 4* fatufiea, 
but with projecting humeral angles. The round shoulders seem yeetnated to the 
tail* sex, but as is shown by the above specimen, advanced shoulders ere not 
necessarily characteristic of the male. 

All the species belong to Western Austral*, A. wnta occurring m the Swan 
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River district and A falsifica at Geraldton, the precise locality ot the type of 
A notata is unknown 

Table of Species 

1 (4) Without subapical tubercle 

2 (3) Prothorauc lateral margins rounded 

3 (2> Basal portion of margin straight 

4 (1) With a prominent conjoined subapical elytral tubercle 

5 Humeral angles rounded in female 

Alexirhea acjrita Pose 

Pascoe, Journ Linn Soc, xii , J.873, p 20 — A smgulans Pasc, Ann Nat 
Hist , (4), xvi , 1875, p 55 

<? Small Densely clothed with golden brown subpubescence, variegate with 
grey on elytra, the grey clothing most marked across declivity, ventral surface 
with a black median vitta 

Head convex, separated from rostrum by a distinct transverse impression 
Rostrum short, internal ridges erect and prominent at base, separated by a 
narrow impressed line Scape of comparatively moderate length, strongly in- 
crassate Prothorax moderately strongly rounded on sides, basal angles obtuse, 
disc with a shallow median longitudinal impression, closely set with small round 
granules Elytra elongate, very little widened posteriorly, apex rounded, not 
greatly produced^ base rather deeply emorginate, the humeral angles produced 
forwards, interstices finely granulate, the second, third and base of fifth more 
raised, with two dentiform tubercles on the second and third (the inner the 
larger), forming a row across upper portion of declivity, also with two other 
smaller projections above declivity Under surface flattened Dimensions <f 5 
lines (Pascoe) 

Hab —Western Australia (Pascoe) Swan River, Gin-gin 

The above description is taken from the typo in the Briti&h Museum I do 
not think that A smgulans can be separated from A aunta The type of the 
former is a female and deformed, the prothorax being cleft m the middle The 
following description was drawn up from the type — 

9 Clothing dark, prothorax bivittate with lighter, elytra with a broad median 
stramineous band, with black maculae and a broad transverse fascia across the 
upper portion of declivity 

Head and rostrum as in other species, scape short, strongly incrass&te. Pro- 
thorax deformed, the two sides not meeting above, closely granulate. Elytra 
rathei broad, apex moderately strongly produced, base feebly emargmate, the 
humeral angles rounded, interstices granulate, the second, third and fifth slightly 
more laised, with somewhat larger granules above edge of declivity, two of them 
laiger, almost tubeieles, situated above the position of the lower row in A aunta , 
also with a modetately strongly pointed tubercle on the second interstice, half¬ 
way down declivity Ventral surface gently convex, with a short grey median 
vitta on fourth segment Dimensions 9 44 lines (Pascoe) 

With Hie types of PasooeV two species I was able to compare a short senes 
of both sexes taken by Mr Carter at Gin-gin m Western Australia The males 
varied m colour but generally speaking were darker than A . aunta , I can how¬ 
ever detect no structural difference, the females appeared inseparable from A 
smgulans, the rounded shoulders being m this species evidently a sexual difference 


A aunta 
A notata 

A falsifies 
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found in the female At first sight the scape in A stngulana would appear to be 
shorter than in A aunta, but after careful examination of the specimens now 
available 2 am satisfied that the apparent differences are due to variation in 
position 

Alexibhea notata Paac 

Paseoe, Journ Linn Soc, xii, 1873, p 20, PJ u, fig 4 

9 Size comparatively large for the genus Densely clothed with brown 
silky subpubesccnce, trivittate with white on prothorax, variegate with silvery 
grey or white on elytra, the lighter clothing covering the greater part of the 
surface 

Head separated fmm rostrum by a transverse impression Rostrum with two 
raised subparallel ridges projecting strongly upwards and backwards at base, 
median line linearly impressed, lateral margins not raised, separated from the 
dorsal ndges bv u slightly depressed area, ndges can cell ate-punctate Scope 

comparatively long, rather Btrongly incrassate Prothorax with sides straight 
from basal angle to bevond middle, thence narrowed to apex, the opposite sides 
almost parullcl, median line but little impiessed, disc closely set with small round 
granules Elytra rather feebly rounded on sides, apex much produced, base with 
humeral angle** rounded, not produced, disc with punctures small, regular, con¬ 
cealed, interstices little raised, the fifth slightly raised at shoulder, gianules, if 
present, obscured by the clothing, two small dentiform tubercles on the second 
and third interstices respectively set in a transverse line near*summit of declivity, 
with a smaller one on each side above them Under surface convex Dimensions 
9 5} lines (Paseoe) 

IIab —Westei n Aus1 1 alia 

The foregoing description was taken from the type in the British Museum 
I have seen no other specimen which exactly corresponds with the type, particu¬ 
larly in the shipe of the sides of the prothorax, and it is possible that the 
specimen may \k aberrant in this respect 

A scries (l<?/3 9) from Mundanng and Jandokot m the Swan River dis¬ 
trict, for winch I am indebted to Messrs Clark and Crawshaw, appear to me 
probably conspeciflc; the sides of the prothoiax are straight from near the base 
to beyond the middle but the basal angle is somewhat more rounded than shown 
in Poscoe’s figure, the clothing is abraded in all the specimens The male has the 
humeral angles advanced and is close to A aurttua , but the prothorax is not evenly 
rounded as in that species, while there aie minor differences in the size of the 
granules and punctures 

Alexibhea falsifica Pose 

Paseoe, Journ Lmn Soc, xn , 1873, p 21 

9 Clothed with dingy subpubescence, prothorax feebly vittate near sides, 
humeral angles touched with, grey 

Head and rostrum as in A aunta, antennal scape comparatively long, 
strongly incrassate but less so than in A aunta Prothorax with granules some¬ 
what more prominent, otherwise as in A aunta. Elytra broader, rather strongly 
produced at apex, mucronate, base gently emarginate, humeral angles rounded, 
interstices granulate, the third and fifth more raised, with somewhat larger 
granules on each side near summit of declivity And also above declivity, these 
granules marked by denser clothing and in the position of the tubercles in 
A aunta, also with a large long spicuhforra tubercle immediately above apex. 
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apparently rising from the second interstice and touching its fellow of the op* 
posit© side Under surface convex Dimensions 9 5 lines (Pascoe) 

Hob —Western Australia Champion Bay 

I have seen a number of specimens of this species but all females, the extra¬ 
ordinarily developed subapical tubercle may therefore be confined to the iemale. 

SOSYTKLUS 

Pascoe, Ann Nat Hist, (4), x, 1872, p 90* 

Small, elongate, widened posteriorly Head convex, forehead slightly da* 
pressed, supraciliary ridges present Rostrum short and wide, the uppet surface 
sloping downwards towards apex, straight above, depressed in midline with 
moderately elevated internal ridges Scrobes strongly curved, reaching to eyes 
Clypeal plate exported, directed forwards Submentum strongly lobed Antennae 
short Eyes ovate. Prothorax subangul&to on sides, subplanate abort, apical 
margin not produced above, ocular lobes present. Elytra rather strongly ampkate 
posteriorly, subplanate above, humeral angles produced Prosternum not ex¬ 
cavate, venter ilattened Tarsi short, the posterior somewhat longer 

Genotype, S lobatus Pascoe 

In general facies this genus resembles both MeUmegw and Atychona , but is 
separated on account of the broader, shorter rostrum I cannot see that it has 
any affinity to Odttesus 

But one species known of the genus —S lobatus Pascoe, described in 1872 A 
second species— rugicalU* —was however described by Lea (Proo Linn Soe N 8 
Wales, xx, 1895, p 305) This species however is certainly not congeneric with 
Sosytelw lobatus Pasc, and in the present paper 1 have referred it to Amorpho- 
rh*nus, to the species of which it is much mm© closely related 

SOSYTELUS LOBATUS PasCOC. 

Pascoe, Ann Nat Hist, J872, p 91, t 1, fig 1 

6 Small Black, clothed with very minute sooty squamesj nigro-eetose. 

Head convex, forehead slightly concave, feebly rugulose, y with moderately well 
marked supraciliary ridges Rostrum separated from head above by a transverse 
sulcus, short, thick, rather broad, upper surface sulcate in middle, internal 
ridges short, moderately prominent; the whole rather rugosely punctured Pro- 
thorax not gieatly dilatate, subangulatc on sides, apex subtruncate above with 
well marked ocular lobes, subapical constnction marked, dorsum subplanate, 
with well marked, though somewhat irregular, longitudinal median and sublateral 
sulci, intervening surface raised, ndge-like, the whole set with small, round um- 
bihcatc granules most distinct on the elevated portions, sides granulate above, 
punctate below Elytra strongly widened from base to level of declivity, thence 
suddenly narrowed, base with humeral angles strongly advanced, directed slightly 
inwards, the ends of the third interstices also advanced. Dorsum subplanate, 
crossed by three, somewhat irregular, transverse ndges, the first across the middle 
of the elytra, the second midway between the first and the declivity, the thiyd 
and most conspicuous across the edge of the declivity, third and fifth interstices 
raised, each with a senes of elevations on the lines of the transverse ridges. 
Sides with regular rows of punctures, the interstices not granulate. Venter 
flattened, somewhat rugosely setigero-punctate 
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$ More ampliate posteriorly, venter convex at base. Dimensions <J 10 
x 4 mm ; S. 11 x 5 mm 

Hab —N S Wales Sydney, Biackheath 

The elytral sculpture is difficult to describe adequately and somewhat van* 
able, in some specimens the elevations on the third and fifth interstices are mor$ 
marked and isolated, the cross connecting ridges being less evident One sped* 
men, m Mr. Lea’s collection, withont locality, has the elevations magnified into 
distinct tubercles, and the humeral crests distinctly separated from the rest of the 
fifth interstice 

Atychoria 

Pascoe, Journ of Ent, u, 1866, p 416 

Size small, widened posteriorly, produced at apex. Head convex Rostrum 
moderately short, the upper surface obliquely tiuucate at apex, with a rather 
broad median iurrow, the internal ridges strongly raised and thickened posteriorly, 
impinging on head, lateral margins straight, obscured from above by the internal 
ridges, clypeal plate strongly exserted Submentum lobate Serobes gently 
curved, antennae short Eyes ovate, strongly acuminate below, finely faceted 
Prothorax rather narrow, rounded on sides, the apical margin slightly produced 
above, with strong ocular lobes, dorsum with median and sublateral sulci, 
separated by low ndges, surface granulate Elytra widened to level of declivity, 
thence suddenly narrowed and produced to apex, disc subplanate Legs com¬ 
paratively short, tarsi short 

Genotype, Atychoria funesta Pascoe 

The genus is most closely allied to Melanegxs from which however it differs 
in tho more prominent rostral ridges, m the nanower prothorax and m the 
shorter Antennae and legs From Sosytelus , to which it also appears to be re¬ 
lated, Atychona differs in its relatively longer and narrower rostrum, with more 
elevated ndge$, the prothorax is also nai rower 

Tho genus was formed by Pascoe in 1866 (Journ Ent, u, p 41&) tor a 
new and peculiar species from South Australia 

Blackburn in 1896 (Report Horn Exped, u, Zool, p 294) Romewhat doubt¬ 
fully proposed a second species— ru&s —as a member of tho genus Blackburn’s 
species has however no connection with funesta and I have removed it to Bubans 
Misled by Blackburn’s determination of the genus, I proposed in 1915 (Trans. 
Roy. Soc 8 Aust, xxxix, p 86) the name of Melanegw halmatunna for what 
subsequently proved to be Atychona funesta Pasc The genus therefore remains 
tnonotypic 

Atychoria funesta Pasc 

Pascoe, Journ Enl, n, 1865, p 416, t yvu , fig 22 — Melanegis halmatunna 
Ferguson, Trans Roy Soc 8 Anst , xxxix. 1915, p 86 

Having had an opportunity of examining the type of Pascoe’s species, 1 
now regard the Kangaroo Island species as almost certainly the same The actual 
type of funesta, a female, is larger than halmatunna with somewhat different 
elytral prominences, but the differences are not greater than can be seen in a senes 
of the closely related Sosytelus lobatus 

In descnbmg M halmatunna I did not suspect its identity with Atychona 
as the only species known to me which had been ascribed to that genus was 
Atychona rudts Blackb., which is not even generically closely related 
Hah.—South Australia (Pascoe); Kangaroo Island. 
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Melanegis 

Pascoe, Traub Ent Soc Lond, 1870, p 46 

Small, elongate Head convex, iorehead somewhat depressed, with well- 
marked supiaculiary ridges Robtium short, though somewhat longer than in 
Sosytelus and relatively more slender, the upper surtace deeply sulcate, with long 
internal ndges, lateral margins difetmet, clypeus strongly asserted, looking for¬ 
wards, bubmenium lobed Scrobes curved, shallow posteriorly Antennae 
moderately long, the scape comparatively slender, funiclc with the two basal 
joints moderately elongate, the second the longer Eyes ovate, finely faceted 
Piothorax rounded on sides, hardly produced above, ocular lobes present, dorsum 
subplanate, *ith longitudinal median and sublateral impressions Elytra widened 
posteriorly, humeral angles strongly advanced, disc planate, tuberculate Pros- 
temum not excavate Ventral burface flattened Posterior tarsi moderately long 

Genotjpe, Melanegm Hygiun Pasc 

Melamgib presents in iU general l’acics a strong resemblance to both Sosytelus 
and Atychoruu From the former, it may be differentiated by the longer rostrum, 
while the latter is distinguished by the peculiar form of the internal rostral ridges 
The structure oi prothoiax and elytia is on the same plan in the three genera 
though there are minor differences The legs however are somewhat longer and 
in this respect and m the more elongate rostrum the genus shows on affinity to 
Tetrdlophus 

I cannot satisfy myself that the clothing of the ventral surface of the torsi, 
stressed by Pascoe, is of generic importance since other genera possess closely 
similar clothing 

The genus was erected by Pascoe in 1870 for a single species— siygtus In 
1915 (Trans Roy Soc S Anst, xxxix, 1915, p 86) I described a second species 
—halmatunnus This now turns out to be an Atychona and a synonym of A 
futiesta Pasc, previously unknown m Australian collections 

Melanegus stvoius Pasc 

Pascoe, Trans Ent Soc Lond, 1870, p 452, t vn, fig 6, Lea M6m. Soc. 
entom Belgique, xvm , 1910, p 88 

Small, black, covered with brown subpubescence 

Head convex, slightly depressed in front, with a slight ridge in front of the 
eyes on each side Rostrum as long as, but narrower than, the bead, not separated 
above by a distinct impression, upper surface about one half the total width of 
the rostrum, deeply sulcate m median line, with prominent slightly divergent 
ridges, separated irom the lateral borders by a narrow sublateral sulcus, lateral 
margins rounded m front, not conspicuously raised, and lymg below the level of 
the internal ridges at the base Scrobes curved, extending towards but not reach¬ 
ing lower pole of eyes Antennae slender, the scape comparatively long, the 
first two joints of fumcle elongate, the second longer than the first, the remaining 
joints short Prothorax subangularly rounded on sides, widest about middle, 
apical margin somewhat produced above, with well marked ocular lobes, disc 
strongly convex, with a deep rather broad median impression, becoming lees 
marked posteriorly, also with a deep somewhat oblique sulcus on each side in 
anterior half, the surface between the sulci raised into ndges, the rest of the 
surface set with Email round granules* extending on to upper part of the sides. 
Elytra elongate, gradually widened to level of declivity, then rather abruptly 
rounded to apex, base emarginate, with strongly projecting humeral angles, and 
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slight forward projections of the third interstices, disc flattened, with small punc¬ 
tures m fairly regular senes, third interstice somewhat raised, m a row of obscure 
granules culminating in a small tubercle behind middle, fifth interstice with 3 
very large outwardly projecting tubercles, becoming larger postenorly, the last 
situated at level ol declivity, seventh interstice lateral, without definite tubercles* 
Sides with rather larger punctures, the interstices with small obscure granules 
Ventral surface flat, the intermediate segments rather long, with somewhat 
scattered fine setae and sparse black pubescence in the mid-line Posterior tarsi 
comparatively short Ditnenstons rf 10 x 4 nun 

Uab —Western Australia King George Sound (Albany) 

The above description was drawn up from a specimen m Mr A M Lea’s 
collection, I ha>e however examined the type, and am certain of the identification, 
since I possess a second specimen, not in too good preservation, which was com¬ 
pared with the type 

Tktrajuoph u h 

Waterhouse, Trans Ent Soc T n, 1853, p 173, Lacordaire, Gen Coleop, 
vi, 1863, p 317 

Size small to moderate, elongate, oblongate, almost parallel sided Head 
partially concealed by prothorax, supraciliary ndges present Rostrum com¬ 
paratively long and narrow, upper surface sulcate in median line with well 
marked internal ndges Clypeal plate strongly exserted, looking forwaids 
Sc robes strongly curved Antennae moderately long with rather long scape Sub- 
rnentum lobed Eyes ovate Prothorax produced at each side into a strong 
angulate tubezcle, apical margin strongly produced above, ocular lobes well 
developed, dorsum convex with strongly raised admedian ndges Elytra oblon¬ 
gate, humeral angles strongly produced, enstaform, dorsum with two rows of 
tubercles, on the third and fifth interstices respectively Posterior tarsi moderately 
elongate 

Genotype, T sculpturatus Waterhouse 

The shape of the prothorax and the arrangement of the elytral tubercles 
render tins genus one of the moBt distinct of the gioup Its immediate affinities 
are not obvious, but the elongate i ostium suggests a relation with Diaieptopus, 
a genus in other respects strikingly different 

Tetralopkus was founded bv G R Waterhouse in 1853 for the reception of 
a new species— sculpturatus In 1870 Pascoo described 3 additional species— 
excursus, elevatus and mcanus The first two of the& however do not appear to 
be specifically distinct, while it is doubtful if tncanus should be considered as more 
than a variety of T sculpturatus The number and development of the elytral 
tubercles is so subject to variation that species founded on differences in regaid 
to the tubercles are not likely to prove distinct 

The genus is restricted to the southern portion of Victoria and South Aus¬ 
tralia, possibly extending into Western Australia T sculpturatus is the eastern 
species and T excursus the western, T mcanus being also found in Victoria T 
am not yet certain of the exact range of each species or whether they overlap 

Tetralophus soulptubatus Waterhouse 
Waterhouse, Trans Ent Soc, n, 1853, p 174; Lacordaire, Gen Cure, 
Atlas, vii, t 67, fig 5a 

Variable in nee and development of elytral tubercles, prothorax not granu¬ 
late. Black; with sparse subsquamose clothing. 
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Head with a feeble median ndge in centre, lightly concave on each aide, 
•Uttpraciliary ridges present, not prominent Rostrum with internal ridges long, 
prominent, convergent at base, separated from the lateral margins by a spaas 
communicating with the forehead, lateral ndges low* Prothorax with lateral 
tubercle large, obliquely truncate, the anterior angle rounded, the posterior pointed, 
apex strongly produced above, subapical constriction well marked, median area 
strongly depressed, bounded by a strongly elevated ndge on each side, subdivided 
into three portions, a short ndge antenor to subapical constriction extending 
above head, a lunger more elevated median or main portion and a small tubercle 
at pobtenor end of median portion, derm not granulate Elytra oblongate, 
humeral angles with a strongly developed, outwardly and forwardly projecting 
tubercle, truncate at apex, tiurd interstice with a row of tubercles, small, rounded 
near base, gradually increasing in size and becoming more cooical posteriorly, the 
last situated some distance belore declivity, the number of tubercles in the low 
inconstant, the last 2-3 sometimes united; fifth interstice bearing the large humeral 
tubercle, and an equally large but more conical tubercle at level of declivity, also 
with 2-3 smaller conical tubercles between Ventral surface more or less flattened, 
with a small depressed area at extreme apex, filled with pubescence, the apical 
segment somewhat bulbous m front of depression 

$ Gently convex at base of abdomen, without definite apical depression 
Dimensions cf 10-13 x 3 5-5 mm , 2 11-13 x 4 5-6 5 mm 

Hab —Victoria, South Australia* Most specimens without exact locality, 
several labelled Lucmdale, South Australia 

A very variable species m size and in the number and development of the 
elytral tubercles* The practically non-granulate prothorax will distinguish the 
species from T excursus Paso, though m several specimens there are a few 
granules at the base of the prothorax 

Tetualophus incanus Pasc 

Faseoe, Trans Entom Soc London, 1870, p 453 

It is doubtful if this bpecies should be icgarded as more than a variety of 
T sculpturatus Waterhouse It is distinguished by the fewer tubercles on the 
third interstices, lommonly one or two, but indications of smaller obsolescent 
tubercles nearer the base are sometimes present and such specimens tend to bridge 
the gap between T %ncanup and typical specimens of T sctrtpturatus * Sufficient 
matenal is not available to settle the status of the species which may prove a 
geographical race of T sculpturatus Most of the specimens, about 6, that I 
have seen were labelled either Victoria or South Australia, but one specimen is 
labelled as trora Ararat m Victoria 

Tetralophus excursus Pasc 

Paaeoe, Trans Entom Soc* Lond, 1870, p 453*— T elevate* Pasc, p 

453. 

Head and rostrum very similar to T sculpturatus, submentum broadly lobed, 
not much produced Prothorax broader, the ndges shorter, not extending farther 
back than opposite the posterior border of the lateral tubercle, without a separata 
nodule at the posterior end, surface granulate; sides granulate Elytra relatively 
shorter and broader, with fewer and rather larger tubercles; the third interstice 
with a single tubercle beyond middle, sloping anteriorly with or Without «a 
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obscure tow of granules extending to base of elytron, fifth interstice with large 
humeral and subapical tubercles, and one or two smaller conical tubercles between 
Dimensions <S 11-15 x 6-6 mm j ? 11 x 6 mm 

IIab —S Australia* Mt Lofty, Mylor, Prospect Hill, Kangaioo X 

The distinction drawn by Pascoe between T excursus and T elevutuS does 
not appear to me of specific importance The distinction was that in T excursus 
there is a row oi granules between the median tubercle on the third interstice and 
the base, while m 2’ elevatus the granules are absent, the tubercle merely sloping 
towards the base The series befoie me shows that the granules vary in develop¬ 
ment so that there is a complete transition between T excursus and T, elevtUuu 
The granularity of the pro thorax also verves to a slight extent, as well as the 
width of the prothorax 

The specie** (fillers from T sculpturatus in the grannlar prothorax and in the 
shape of the piothoracic crests 

Dlaleptopuh 

Pascoe, Trans Ent Sue Loncl, 1870, p 450 

Moderately large species, elongate, narrow in <?, more ovate m ? Head 
Concealed to large extent by prothorax, strongly convex Rostrum moderately 
long, longitudinally impressed on upper surface, with long, little prominent in¬ 
ternal ndges, Iateial margins low, clypeal plate rather strongly exserted, sub¬ 
men turn briefly lobate Serobes feebly curved Antennae moderately long 
Eyes ovate, finely faceted Prothorax with median area strongly raised above 
rest of surface, depressed in middle and bounded by stiongly raised ridges, more 
or less widely separated in middle, slightly incurved towards base and strongly 
convergent apically projecting well over the head, laleial margins rounded, 
apical margin strongly produced above, with strong ocular lobes Elytra elon¬ 
gate, almost parallel-bided m d\ rather strongly ovate in ? and produced at apex, 
base strongly einarginate, the humeral angles projecting forwards, embracing the 
base of the prothorax, dorsum punclo-stnate* the third and fifth intciHtices tiiber- 
culate, the thud out-turned at base to join the fifth and form the humeral crest, 
sides pumto-striate. Prosternum gently concave with a small tulxircle on each 
side, in front of anterior coxae* Legs long and slender; tarsi elongate, the pos¬ 
terior tarsi very long 

Genotype, Atnycterus coUans Bohemann = D aeptdtotdes Pasc 

The curiously sculptured prothorax and the prominent humeral crusts formed 
by the junction of the third and fifth interstices render tins genus readily recog¬ 
nisable 

It is probably most closely allied to Tetrdlophus, the rostrum being similar 
in both genera, though the structure of prothorax and elytra differ greatly 

The genus was formed by Pascoe in 1870 "(Trans Ent Soc. Loud., p 450) 
for Amucteru* coltane Bohcm (1843), and four new species— ferrous, maeilentus, 
monaenus and septdtotdcs, the latter being founded on the same species as cottons 
Subsequently Pascoe described (Journ Linn Soc xi, 1872) three additional 
species— grantdatus, plantan* and serncolUs, of which the first two are founded 
on the sexes of the same species 

Blackburn (Proc Linn Soc N S Wales, 1890) proposed four new species— 
lugubns, vohdus, obsoletua, and Itndentns, and in 1892 (op mt) a further one— 
Upproxtmatus Only two of these species appear to be valid* as two, vahdus and 
ttipubm, are founded on the one species, while approximate** falls to coUans 
ftohem*, and ObsoUtus does not appear to be distinct from ferreus Pasc 
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Lea (Proc Lina Soc N S Wales, 1896) described three species, echmatus, 
longtpes and sordtdus Of these longxpes seems to be the same as maeilentuB 
Pasc, and sordtdus only a form oi the highly variable D, collars Bohem Subse¬ 
quently Lea (Trans Koy Soc S Aust, 1910) added another species, pynferus, 
which is identical with D fcrreutt Pasc 

It will be seen from the above review how heavy the synonymy is in the 

genus This is in part due to seveial of Pascoe's species not having been re¬ 

cognised in Australian collections, but in the mam to the great variability of the 
species Excluding the synonyms, nine names are retained as applying to valid 
species, it is possible that this number should be still further reduced, the charac¬ 
ters upon which they are separated being rather weak 

Distribution —The genus appears to be restricted to Western Australia and 
South Australia, with possibI> the neighbouring portion of Victoria D monachus 
was described as trom New South Wales, but this is certainly incorrect as regards 
the present boundary ot that State 

Table of Species 

1 (2) Elytra with three rows of tubercles on each sidt D eehmatus Lea. 

t (1) Elytra with two rows of tubercles on each side 

3 (4) Width across humeral processes equal to width of prothorax 

D vahdus Blackb 

4 (3) Width across humeral processes less than width of prothorax 

5 (8) Basal segment of abdomen with a pair of conspicuous, parallel, longi¬ 

tudinal ridges 

6 (7) Apex of elytra emarginate, bluntly mucronate on each side 

D collari8 Bohem. 

7 (6) Apex of elytra deeply emarginate, with a long sharp process on each 

side • D mactlentus Paso 

8 (5) Basal abdominal ridgts low or absent 

9 (101 Prothorax strongly granulate, 3 with first posterior tarsal joint dilatate 

D plantans Pasc 

10 (0) Prothorax not granulate between the ridges tarsi normal 

11 (14) Median area of prothorax normally widened 

12 (13) Punctures obsolescent, tubercles sharp, ekaafced D monachus Paso! 

13 (12) Punctures evident, tubercles less elevated, more outwardly directed 

D ferreus Paso. 

14 (11) Prothoracic median area less widened than usual the apices of the ndges 

rather widely separated D hndenm Pasc. 

Dialeftofus collars Bohem 

Amycterus collans Boboraann, Schonh Gen Spec Cure , vii, (1), 1843, p* 
57 — Euomus collans, Schonherr, Mantiss See Cure, 1847, p 54, Lacordaire, 
Gen Col , vi, 1863, p 316, note 2 — DuUeptopus sepxdxoxdes Paecoe, Trans Eni 
Soc Lond , 1870, p 450, t 7, fig 4c, Blackburn, Proc Linn Soc N S Wales, 
(Ser 2), v, 1890, p 681, Lea, Trans Roy Soc S Aust, xxxiv, 1910, p 25, 
Lea, M6ra Soc entom Belgique, xvm, 1910, p 88 —D approximate, Blackb., 
Proc Linn Soc N S Wales vu , 1892, p. 124 — D sordtdus, Lea, Proe Linn. 
Soc N S Wales, xxi, 1896, p 297 

This species is extremely variable in size and in the elytra! tuberculation. 
After the examination of a long series of specimens from various parts of Western 
Australia I am led to the conclusion that all the forms belong to but one species, 
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and that the species described by Pascoe, Blackburn and Lea cannot be maintained 
as distinct 

Fresh specimens are more or less densely clothed and much of the surface 
of the elytra is covered with an enamel which readily becomes abraded or dis¬ 
coloured The sexes differ greatly in form, the male being elongate and narrow, 
while the female is strongly ovate The elytral tubercles are also stronger m the 
male than m the female 

These tubercles in tho male vary from 5 to 9 in number on the third inter¬ 
stice, and from 3 to 7 on the fifth interstice The usual number appears to be 
6-7 on the third interstice and 4-5 on the fifth Usually there are some small 
granules extending from the base of the humeral crests to the definite tubercles 
on the third interstice, the length of the row of granules vanes and it is often 
difficult to decide where the tubercles actually start, in some, particularly in the 
females, this portion of the interstice may be subcoslate The tubercles often 
differ on the two elytra of the same specimen The foveifonn punctures vary 
somewhat m size and distinctness, depending to some extent on the degree of 
abrasion of the clothing On the basal ventral surface are two prominent short 
longitudinal ndges between the hind coxae and the mid-line These are present 
also in 1) maalcntua, but obsolete though tiaceablc in D monache and D ferreus 

The length vanes from 14 to 17 mm in the male, and trom 13 to 17 mra 
m the female 

In describing D approximate Blackburn stated that the second joint of the 
posterior tarsi was but little shorter than the first, Mr Carter at my request 
examined the type and informs me that the second joint is about one-third shorter, 
which is the case normally in D collans 

Dialeptopus sebriooltjIS Pasc 

Pascoe, Jouru Linn Soe, xi 1872, p 449 

9 Of moderate size, strongly ovate Block, elytral tubercles reddish, head 
and rostrum clothed with yellou subpubescencc 

Rostrum parallel-sided, with parallel internal ndges, the median line hardly 
depressed Prothorax with median area narrowly pynform in shape, moderately 
deep, bounded by the submedian ndges, the latter fading away posteriorly not 
abruptly terminated and set with strongly setigerous granules rather confusedly 
arranged; lateral ndges strongly convex, granulate Elytra obese, strongly ovoid, 
humeral crests rather close and small, but well advanced, each with several conical 
granules on the outer edge, third interstice with -6-7 tubercles, closely set, almost 
spimform, the last half way down declivity, also one or two granules at base of 
interstice, fifth interstice with a row of tubercles continued from spicules of crest, 
consisting of 6 strongly conical spimform tubercles, outwardly projecting, the 
apical tubercle almost reaching the same postenor level as the last tubercle of 
third interstice, punctures on dorsum well marked and deep Sides with rather 
large and deep punctures, the interstices not carinate. Beneath convex, apical 
impression obsolescent. Vtmennions 9 13 x 6 sun 

Sab —Western Australia. 

The above description was taken from the type in the British Museum, I 
have not seen another specimen of the species 

As the male is unknown I have not included the species in the tabulation of 
the genus, but m oil probability it comes closest to J> eollans, from which it is 
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distinguished by the marked granularity of the prothoracic ndges ahd humeral 
crests 

DlALEFTOPlia MACILENTUS PflSC 

Pascoe, Tran^ Ent Hoc Lond, 1870, p 451 — D langtpts Lea, Proc Linn 
Soc N S Wales, xxi, 1890, p 296, Lea, Trans. Roy Soc S Aust, xxxiv., 
1910, p 25 

The type (<t ) of D macdentus Pam* was examined at the Bntisli Museum, 
it is labelled as being from South Australia, though other specimens in the same 
collection arc labelled Albany The senes from Albany and Mt Barker recorded 
by Lea (Trans Roy Soc S Aust, xxxiv, 1910, p 25) certainly belong to 
this species As these specimens were considered by Lea to be eonspecific with 
D longipes Lea, thus name falls into synonymy 

Dialeptopus monachus Pasc 
Pascoe, Trans Ent Soc Lond, 1870, p 451 

? Sue moderately large, ovate Black, densely covered with yellowish 
meal, with evidence of white enamelling on the upper surfaces of the tubercles 
Head convex, separated from rostrum by a semilunar impression Rostrum 
moderately long, median area deeply depressed, internal ridges prominent, con¬ 
vergent posteriorly Scape of moderate length and stoutness Prothorax of 
usual form, the median crests proiecting over the head, enclosing a wide shallow 
pynform area, the ridges approximated anteriorly and most widely separated 
posteriorly, where they end rather abruptly in front of base, lateral ridges rather 
strongly convex, subgranulate Elytra moderately amphate, apex not greatly 
produced, humeral crests normally advanced as m genus, derm and punctures 
obscured by meal, first row of iu hordes 7-6 in number, basally degenerating into 
a continuous ridge outwardly directed and running on to humeral crest, the other 
tubercles strongly developed subtriangular, erect, with little lateral inclination, 
second row with 4-5 sharply cut, tnangulai tubercles, strongly outwardly directed, 
the base of the interstice forming the outer ridge of the humeral crest Bides 
with only the interstices showing through tho meal Ventral surface convex# 
sparsely setigerous, apical segment with a mcular pit at apex Dimensions 
9 14 x 6 mm 

flab —South Australia. 

The above description was taken from the type, a female, in the British 
Museum Another female in the same institution has the derm more abraded 
and open buhobsolcte punctures ore visible, also each of the tubercles of the 
inner row shows evidence of a single shallow depression 

A fairly extensive senes in the collection of the South Australian Museum 
was commented upon by me in a former paper (Trans Roy Soc. S. Aust, xxxix, 
1915, p 64, No 231) without however a name being attached to the specimens. 
Examination of Pascoe’s types showed that this senes was referable to D monachu* 
Pasc 

The male differs in being smaller and narrower, almost with subparallel sides, 
and the elytra! tubercles are larger and more acute; the ventral surface is flattened 
and the basal segment is obsoletdy ridged, the parallel ridges described tn D 
eoUans being present but low and only visible from certain directions 
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Dialeptopus febbeus Paso, 

Pascoe, Trans Ent Soc. Lond , 1870, p 451*— D. obaoiatm Blackb, Proc. 
Lana Soc NS Wales, 1890, p. 579 —D pynferua Lea, Trans. Roy Soc. S. 
Auat, xxxiv, 1910, p. 25 

1 have examined the type (c? ) of Pascoe’s species m the British Museum and 
cannot separate it from D pyrtferus Lea The type of D obsoletus Blackb, 
was also examined and 1 consider it to belong to the same species It is a female 
with the tubercles less strongly developed, probably an individual variation 

D ferreua is very closely allied to I), monetehua and I doubt if it should be 
maintained as distinct The elytra! tubercles are as a rule more obtuse and more 
outwardly directed, while the punctures arc larger, more foveiform and tend to 
impinge on the tubercles to a greater extent It must be admitted that while 
intermediate forma occur, under I) monachua have been included a number of 
variations which further senes may show to be of specific or subspecific rank I 
think it well therefore for the present to maintain D ferrms as distinct from 
1) monarhus 

DiaTjEPtopos linden sis Blackb 

Blackburn, Proc Linn Soc NS Wales, 1890, p 580. 

An elongate narrow species with few but strong elytral tubercles and with 
rather characteristic prothoracic crests, comparatively widely separated at apex 
and leas divergent than iu$ual in the middle 

DlALRPTOWS PLANTAINS PaflC 

Pascoe, Joum Linn Roc xi, 1872, p 449, t 12, flg 11 —D granulatus 
Pascoe, loc at , p 449; Lea, M6m Soc entom Belgique, xvm , 1910, p 88 

Elongate-ovate Block, covered with minute greyish clothing, with larger 
ooppery squames m depressions 

Head completely concealed by the prothorax Rostrum moderately long, the 
upper surface plane yritb the ndges obsolete Prothorax with median ami hardly 
depressed except for median line, the surface and ridges (which form the edges 
of the median area and are hardly different from it) closely set with moderately 
large round setigerous granules, the ridges parnllel in anterior portion, then 
directed outwards to form a median angle, Prom which they are more gradually 
inclined to base, sublateral areas bare of clothing and without granules, lateral 
ndgea evenly turved outwards in middle, granulate, sides granulate Elytra 
elongate, ovate, humeral angles produced forwards, not outwards, disc with 
moderately well defined rows of punctures, with granules between, third interstice 
with granules at base, extending out to humeral angle, also with 4 strong conical 
tubercles, the last one situated on the edge of the declivity, fifth interstice with a 
row of 5 tubercles, larger posteriorly, extending from base of humeral crest but 
ending anteriorly to apical tubercle of third interstice, humeral crests not ex¬ 
cavate between the ends of the third and fifth interstices, and set all over with 
round granules. Ventral surface flattened, with a few golden setae in middle, 
so ridges at base. Tarsi with basal joint ronch enlarged and thickened, on the 
middle and posterior legs, the posterior pair especially diluted. 

$, Resembles <f, but larger and more obese, with th* tarsal joints elongate 
and slender Dimensions: <f. 12 x 5 mm , 9 15 x 6 nun 

Hob —Western Australia; Oeraldtcm. 
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Described from typos of D plantarxs and D granulatus in the British 
Museum 

1) plantans differs from every other known species of the genus m the shape 
of the prulhoracic ndges, in the granularity of the prothorax and m the tarsal 
joints of the male 

Dialeptopus validus Blackb 

Blarkburn, Proc Linn Sue NS Wales, 1890, p, 577 —2? lugubna Blackb f 
loe ctf,p 578, Ferguson, Tians Roy Soe S Aust, xxxix, 1915, p 63 

1 have examined the types of Blackburn’s species, now w the British Museum. 
Each species is represented by a single specimen, evidently the <S holotype as 
determined by Blackburn A comparison of the specimens showed that they cer¬ 
tainly belong to but one species, the type of D validus being a 2, and that of D 
lugubrts a c? It is evident from Blackburn’s comments that he was by no means 
certain ot the sexes of his specimens 

In my previous notes I used both names as applying to distinct species I 
am now of opinion however that all the specimens then examined as well as 
others in vanous collections belong to a single, somewhat variable species 

It might be added that m the type of D validw the scape is lying back, thus 
appearing shorter than is really the case * 

Dialeptofus echinatus Lea. 

Lea, Proc Linn Soc N S Wales, xxi, 1896, p 295, Trans Royal Soe. 
S Aust , xxxiv , 1910, p 24 

This species is readily distinguished from all others by possessing three rows 
of tubercles on each elytron, large and acute in the male, shorter and obtuse m 
the female Fresh specimens show beautiful black and white longitudinal vittae, 
but specimens are difficult to keep in this condition as the white enamel becomes 
abraded or darkened by grease Specimens vary somewhat m shape, some being 
much narrower than usual, but this seems to be an individual variation 

CUOULLOTHORAX 

Ferguson, Trans Roy Soc S Aust , xxxix, 1915, p 88. 

The clypeal plate is definitely though not strongly exserted, and the sub- 
inentum is obtusely lobed in the mid line, tlrere is no lateral impression on the 
rostrum below the scrobe and above the jowl The anterior constriction, whieh 
surrounds the prothorax in most Amycterid genera, is wanting, and ocular lobes 
are practically absent though stated to be present in the original description. 
The two basal abdominal segments that are visible appear to be completely soldered 
together in the middle though the suture is distinct at the sides. 

The above details are given to complete the original description, they are 
taken however not from the type but from the Warren River specimen. In the 
second line of the generic description the upper-surface should be read in place 
of under-surface, 

CuODMiOTHOEAX HOftBIDUS Ferg 

Ferguson, loc at, p 89. 

Hab —Western Australia Mt Barker. Warren River 

Onrrssus 

Paseoe, Ann Nat Hist, (4), x, 1872, p 88. 



BT EUSTACE W. FERGUSON 


426 


Sue small Head strongly concave in front, with well-marked supracihaiy 
ridges Rostrum comparatnely short, the upper surface flat or gently concave 
in anterior portion, the internal ridges raised at base into a strongly projecting 
crest; external marginB low, clypeal plate strongly exscrted, submentum dentate, 
mandibles prominent, overlapping, strongly toothed Scrobes curved, extending 
down towards lower margin of eye Eyes ovale, finely faceted Prothorax 
flattened above, hexagonal in outline, with a dentiform tubercle at middle of 
lateral margins, apex slightly produced, subtruncate above, ocular lobes well 
marked, surface granulate Elytra oval, convex, humeral angles with upstanding 
crests, with two rows of tubercles and infra-humeral spine Legs rather long 
and thm, tarsi comparatively slender, the posterior with basal joints elongate 
Genotype, O mdutus Pasc 

Oditesus forms one of a small group of genera characterised by the pos¬ 
session of prominent rostral crests or tubercles In general habit it perhaps most 
closely resembles Polycreta and Ennothus , but is distinguished from these by the 
possession of ocular lobes Acker res is distinguished by the peculiar shape of 
(he prothorax, while the new genus described below is also differentiated on this 
structure 

The genus was described by Pascoo m 1872 for 6 species— mdutus, Itjcomnus, 
tncoeniSj perdUus , sulciroitrt* and buceros 1 have examined the types of these 
and can only conclude that the first 4 names belong to but one variable species 
The other two are more distinct, (hough it is still questionable whether they 
should be regarded as more than varietal forms 

Lea in 1903 described one species-— hbtaUs —which, on account of the 
difference in the structure ot the prothorax, I have thought advisable to remove 
to a new genus 

Oditesus appears to be restricted to the south-wostern portion of the con¬ 
tinent, the range extending from King Geoige Sound to Gernldton 

Table of Species 

1 (4) Size small, interstices tuberculate 

2 (3) Rostral crests large, more or less completely conjoined O mdutus Pasc 

3 (2) Rostral crests small, separate 0 sukirostrts Pasc 

4 (1) Size larger, interstices at least partially costate 0 buceros Pasc 

Oditesus indutus Pasc 

Pascoe, Ann Nat. Hist, 1872, p 88, t 1, fig 6 —0 tneoents Pasc , loc e%t 9 
p 89 — 0 lycosanus Pasc, loc cit, p 89 — 0 perditus Pasc, loc eit, p 89 
Small, ovate Black, moderately densely clothed with minute enbsquamosity, 
varying in colour from grey to brown (obscured by dirt in typo of 0 mdutus ), 
sometimes appearing darker and with metallic copper reflections 

Hoad broad, gently transversely concave, with, somewhat raised supraocular 
borders Rostrum comparatively narrow, hardly excavate in front, basal crests 
large, erect, conical, conjoined at base, otherwise separated by a deep fissure, 
the apices divergent, this fissure extending anteriorly as a slight longitudinal im¬ 
pression Prothorax flat disc-hke above, with a shallow median sulcus, sub- 
apical impression broad though somewhat ill-defined; anterior margin slightly 
produced, with 4 small dentiform projections, lateral margins with a short spine 
in front of middle and smaller ones anterior and posterior to it; disc with small 
granules, with one or two rather larger granules on either side of median line, 



REVISION OF THE AKTCTSHUME0, VU1, 


Bides granulate Elytra granulate between the lines of tubercles, with two rows 
of spiniform tubercles, first iow with a forward projecting tubercle at base of 
interstice, and with 4 spiniform tubercles, the Jest situated half may down do* 
ehvity, the penultimate the largest, second row with a strong obliquely set 
humeial crest, quodudentate, and 3 acute spiniform tubercles, the last almost 
on tbc same posterior level as the last of first row, ultra-humeral tubercle present, 
large, acute Buies with interstices granulate Under surface with scattered 
punctures, larger on metasternuin and basal segments, apical segment with a 
rather feeble apical impression Dimensions 7 5 x 3 5 mm 

I Jab —Western Australia King George Sound, Mt. Barker 

The above description was taken from the type, which is apparently a male, 
in the British Museun 

1 was able to compare critically the types of Pascoe’s four species as well 
as the fine senes in the British Museum, and although slight variations exist in 
the actual shape and in the dcgiee of separation of the rostral crests, I cannot 
regard them as belonging to more than one species 0 lycosartus and 0 perdttua 
have the crebts larger than in O mdutus and 0 perditus, but examination of the 
senes shows that the shape of the crest is too variable to be regarded as of 
specific value 

Though I have maintained O sulmrostns and 0 buceros os distinct, 1 think 
it is possible that they too should be regarded os varieties of the same species 

ODITLSUS flULOIBOSTRIS PaJK 

Paseoe, Ann. Mag Nat Hist, 1872, p. 90 

9 Head and rostrum much as in 0 tndutus, but rostral crests much smaller, 
and almost completely separated from each other Prothorax with spinules on 
lateral margins less distinct, with the exception of the median lateral spine. 
Elytra ovate, with third interstice raised mto a low ndge uniting the tubercles 
which are much less developed and, except the last, not conical, filth interstice 
with humeral crest followed by 3 small obtuse projections; mfra-humeral spine 
present Under surface convex Dimensions 9 7 x 9 5 mm. 

Ifab —Western Australia Nicoll Bay, Champion Bay 

The Champion Bay specimens havo the rostral crests equally small, but less 
completely separated, while the elytral tubercles are well developed as in 0, tn- 
dutus 1 am inclined to regard the short crests as a specific difference, and the 
clytiol sculpture as variable, possibly a sexual feature Among the senes of 
0 tndutus in the British Museum is a female with the elytral sculpture as in the 
type of O aulcirostns 

Oditbsus buoeros Pasc 

Paseoe, Ann Mag. Nat Hist, 1872, p 90 

9 Differs lrom 0 tndutus in being distinctly larger 

Head much as m 0. tndutus; rostrum with crests large and broad, completely 
joined except at extreme apex Prothoxax similar but rather more evenly granu¬ 
late Elytra not granulate, with more evident punctures; third interstice raised, 
eostiform from base practically to apex with only a slight projection correspond¬ 
ing m position to the third tubercle m 0 tndutus, fifth interstice with large 
humeral crest followed by three isolated obtuse tubercles; infra-humeral spine 
present Under surface convex, with scattered punctures. Dimensions: 9 . 10 x 
4.5 nun. 
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Hob .—Western Australia Kwg George Sound* 

A second specimen differs from the type in having the crests more separated, 
a^d in having indications of the tubercles on the third interstice the apical 
tubercle being distinct Apart from the larger size this species differs from 
0 indutua m the more massive crests, while the elytra] sculpture if constant 
should afford a means of separation 

Parowtesus, n* gen 

Size small Head and rostrum as in Ocktesus Prothorax rounded on sides, 
apical margin slightly produced above, with well-marked ocular lobes; dorsum 
with median and sublateral longitudinal sulci; surface granulate £lytra gradu¬ 
ally widened posteriorly, subplanate above, with two rows of tubercles, humeral 
angles advanced, no mfra-bumeral spine Legs similar, tarpi rather shorter 

Genotype, Oditesus ttbiah» Lea 

A new genus is necessary for the reception of OdnUsus tibiahs Lea While 
closely agreeing with Odtiesus m head and rostrum, the new genus differs both 
ip the prothoracic and dytral sculpture* The prothorax suggests an affinity 
with Bubans or Aedrwdes, while the elytra is more reminiscent of Mtlanegw or 
Sosytelua. 

P ARODITESU 9 TIBIALIS Left. 

Ocktcsus tibialis Lea, Trans Roy Soc S Aust, xxvu, 1903, p 114 

The peculiar structure of the anterior tibiae, from which the species derives 
its name is present m both sexes, though more marked m the male 

A female from Swan River m Mr Lea’s collection differs from other speci¬ 
mens before mo in the less development of the elytral tubercles which are little 
more than mere undulations 

Hah —Western Australia Mt Barker, King George Sound, Swan River 

POLYCRKTA 

Pascoe, Journ Linn Soc, xn, 1873, p 6 

Small, narrow, elliptical Head convex, with markedly prominent eyes, the 
latter rotundate and finely faceted Rostrum comparatively long and narrow, 
the dorsal surface about one-half the total width, internal ridges raised at base 
in a pair of short tubercles; rlypeal plate exserted, mandibles unusually long 
obtusely pointed, and dentate, eubmentum dentate in middle Scrobea widely 
open posteriory Antennae long Prothorax tuberculate-dentate on sides, apical 
margin prod mod above, without ocular lobes, disc flattened, spinulose Elytra 
oval, convex from side to side, with three rows of spimform tubercles, and lnfra- 
humeral spme. Legs moderately long, posterior tarsi elongate 

Genotype, P metnea Pascoe* 

Though placed by Pascoe among the long-scaped Ar*yctennae and allied to 
HyborrhynchuSf the present genus appears to me to have more affinity with the 
Euomdes and is indeed very closely related to Ennathits The relationship of 
these two genera would appear to be with the small group of genera allied to 
Oditesus, 

POLYCRBTA MKTRIOA PSSC 

Pascoe, Journ Lmn* Soc, xu., 1873, p 8, t* 2, fig* 2. 

<f. Elongate ovate, small, spmose* Slack; densely covered with dark brown 
clothing, head, the middle line of prothorax* a hand across summit of declivity 
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and sides of elytra with whitish clothing! median line of elytra tinged reddish 
brown 

Head flattened in front, ocular margins very slightly raised, eyes prominent* 
rather large, subrotundate, finely faceted Rostrum moderately elongate and 
comparatively nairow, the width of upper surface much narrower than total 
width ol rostrum, upper surface slightly contracted in the middle, feebly im¬ 
pressed along median line, with a pair of raised triangular dentiform projections 
at base Scape Jong, comparatively slender Prothorax almost pentagonal m 
shape, sides angulate, spinose in middle, apical margin produced over head, 
ocular lobes absent, lateral margins with a moderately large, outwardly project¬ 
ing spine m middle, with a small spicule in front and behind, apical angle truncate, 
each bide with three erect spinulcs, disc flattened, without evident granules except 
one or two minute spmules about centre, on either side of the median line 
Elytra suboval, the first, third and fifth interstices each with a row of small 
spimlorm tubercles, on the flist and third gradually increasing in size posteriorly, 
very small and subobsolete at base, each row ending m a small tubercle above 
the apical io>cia and with a larger tubercle below fascia, these tubercles forming 
a transverse line across declivity, infra-humeral spine present, acutely produced 
Under suilace flattened, base slightly depressed Legs with posterior tarn 
moderately elongate Dimensions 3-34 lm (Pascoe) 

Dab —Western Australia Champion Bav (Geraldton) 

The above description was drawn up from the typo in the British Museum 
The species is well figured by Pascoo and cannot well be mistaken for any other 
known species 

Ennothus 

Pascoe, Ann Nat Hist, (4), x, 1872, p. 87 

Small, ovate. Head as m Polycreta , but slightly broader Rostrum shorter, 
with dorsal surface broader, the interna] ridges tuberculate at base Eyes pro¬ 
minent, but less so than m Polycreta. Scape shorter Prothorax tuberculate- 
dentate at the sides, the apical margin slightly produced, without ocular lobes, 
disc subplanate, granulate Elytra ovate, broader than in Polycreta, base emar- 
gmate, humeral angles with a low crest not projecting forwards, disc granulate, 
with a few tubercles posteriorly, inti a-humeral spine present Posterior tana 
moderately elongate. 

Genotype, K fallax Pascoe 

The original generic description consists of a few points of difference be¬ 
tween Ennothus and Acherres The genus however is much more closely related 
to Poh/creta , and I have grave doubts as to whether it should be maintained as 
distinct The main differences are the shorter and broader rostrum, the shorter 
scape and some differences m the prothoracic and elytral sculpture There is 
moreover an undesenbed spocios in the British Museum which might with equal 
propnety be referred to either genus 

Ennothus fallax Fasc 

Pascoe, Ann Nat Hist, (4), x, 1872, p. 87 

Elongate-ovate, small Clothing discoloured apparently uniformly brown. 

Head broad, flattened, with faint traces of two longitudinal ridges, supra¬ 
ocular margins feebly raised Eyes prominent, subrotundate Rostrum com¬ 
paratively broader and shorter than in Polycreta, the width across the upper 
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surface nearly equal to tbe total width of rostrum; upper surface very lightly 
depressed m middle, with a small dentiform crest at each side of base, situated to 
tho inner side of the lateral margins Scape moderately long, comparatively 
slender, shorter than m Polycreta Prothorax not greatly dilatate, apical margin 
hardly produced, ocular lobes absent, lateral margin with a small spicule pos¬ 
terior to middle and two smaller ones anterior to middle, median line hardly de¬ 
pressed, with a couple of small projections on each side near apex, and one 
about the middle, the rest of the surface apparently with a few obscure granules 
Elytra suboval, strongly rounded on sides, base feebly emargmate, humeral angtato 
not produced, disc with small obscure punctures, first interstice slightly raised, 
ending w a slight thickening, hardly a tubercle, at commencement of declivity, 
second with one or two granuliforin tubercles above declivity, third with a row 
of small tubercles, granuliform at base, larger posteriorly, but always very small, 
the apical one at beginning of declivity, fifth with a humeral row of about 4 
spicules forming a slight crest, thence with a row of small tubercles similar to 
those on third, mfra-humeral tubercle spiculiform, followed by a row of small 
spicuhform granules Under surface with base of abdomen gently convex, 
female genitalia extruded Tarsi similar to Polycreta Dimensions 3 lines 
(Pascoe) 

Hab —Western Australia 

The above description was drawn up from the type m the British Museum 
I am indebted to Mr A M Lea for a specimen, which I compared with the 
type, it also w without locality laliel Another specimen in Mr Lea’s collection 
from Bunburv probably belongs to tins species, but is in a bad state of pre¬ 
servation 


Aon BURES 

Pascoe, Ann Nat Ilist., (4), x, 1872, p 87 

Small, ovate Head convex Rostrum short, thnk, slightl\ narrowed to 
'base, upper surface with internal ndges stiongiy raised mto a prominent crest 
overhanging each e>e, external margins low, repeal plate exserted, facing 
forwardB, submental margin almost straight, serobes teebly curved almost reach¬ 
ing eyes Antennae short Eyes subrotundate, finely faceted Prothorax much 
narrower than elytra, rounded on sides, apical margin subtruncato above, without 
ocular lobes, upper surface strongly convex from side to side, set with relatively 
large umbikcate rounded granules Elytra ovoid, greatly widened on tho sides, 
hose emargmate, humeral angles marked, but not greatly produced, interstices 
tuberculate or granulate Ventral surface flattened Legs moderately long, 
tarsal joints comparatively short, the posterior slightly longer 

Genotype, A nutmllatua Pascoe 

This genus in its rostral structure shows some relation to O&tesus, though 
the crests are different in shape, the form of the prothorax is however altogether 
different, and is indeed unlike any other genus m the group 

Acherres was formed m 1872 for a single species —A mamUotus, Lea in 
1903 described a second species— globtcolhs, and in 1915 three species— lotus, 
ptloBus and granutatua —were added by myself Of these A , latum may prove to 
be merely a large variety of A mamiUatus, but the others possess distinctive 
characters. 
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Table of Species 

1 (6) Eljtral interstices tubercutate 

2 (fj) First and secund interstices separate at base 

3 (4} Smaller species with tubercles conical A mamillatm Paso 

4 (3) 1 argtr broader species with tubercles more debased A lotus Ferg 

5 (2) First and third interstices conjoined at base A globtcolhs Lea 

6 (!) EI>tral interstices granulate 

7 (8) Setae short A granulatus Ferg 

8 (7) Setae long, piliform A pdosm Ferg 

AcilERUtS MAMlliLATUS Page 
Pnseoe, Ann Nat Hist, 1872+ p, 87, t 1, fig 5 

Small, ovate Black, practically destitute of clothing, setae short, black 
Head bti ongly convex, separated from lostruin by a deep transverse sulcus 
Rostrum as wide as head at apex, narrower at base, upper surface rising at base 
into two conspicuous divergent crests, overhanging the eyes, with moderately 
large punctures Scrobes little curved, extending almost to eyes Eyes rotun- 
date Scape moderate]v long and thick, tumele with all the joints short Pro¬ 
thorax narrow, hardly rounded, almost parallel-sided, apex not produced above, 
without ocular lobes, disc strongly convex antero-postenorly and trom side to 
side, median line impressed, closely set with large mamiUate, umbilicate granules 
Sides with snnilai granules Elytra strongly ovate, much wider than prothorax, 
base emargimite with moderately advanced humeral angles, disc somewhat de¬ 
pressed, with rows of modelatcly large punctures and rows of umbilicate grauules 
or tubercles, first interstice not joining third at base, with a single row of rather 
depressed, umbilicate, granules, obsolete posteriorly, second interstice with one 
oi two similar granules, third interstice with a row of about 8 elevations, at 
base composed of groups of two or Jhree umbilicate granules, becoming larger 
posteriorly and the last 2-3 tuberculifonn, multipunctate, the last much the largest, 
oveihanging declivity, fifth interstice with (i-7 smaller, almost spimform, tubercles, 
larger posteriorly, multipunctate, seventh interstice with a single acute mfra- 
liumeral tubercle Sides with deep foveiform punctures Ventral surface hardly 
convex, without punctures, apical segment with a raised hirsute prominence 
Ijegb simple, tarsi comparatively short Dimensions 9x5 mm 
Hab —Western Australia Geraldton 

The sex distinctions m this genus are not well marked and short of dis¬ 
secting a specimen it is difficult to be sure whether it is male or female 

The species is close to A latus Ferg, but as a rule smaller with somewhat 
different tubercles 

AOHKftBES latus Ferg 

Ferguson, Trans Roy Hoc S Aust, xxxix, 1915, p 83 
This should perhaps be considered as a variety of A mamillatm Fasc, rather 
than as a distinct species 

Hub - IVestern Australia Cue, Lake Austin 

Aoufrrf-s OLOBiooiiLis Lea 
Lea, Trans Roy Hoc S Aust, xxvu, 1903, p 114 

This species may be readily distinguished from the other members of the 
genus by the fait that the first and third interstices axe conjoined at the base. 
The elytral tubercles appeal subject to a considerable degree of variation in their 
size and development 

Hab - Western Australia Swan River, Perth, Jandakot 
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Aghekres gbanulatus Ferg 

Ferguson, Trans Roy Soc S Aust, xxxix, 1915, p 84 

Hah —South Australia Tarcoola 

Achekres pilosus Ferg 

Ferguson, Trans Roy Soc S Aust, xxxix, 1915, p 84 

Hab —Western Australia Cue 

These two species are distinguished from the other members of the genus 
by the absence of. elytral tubercles They may be separated inter se by the nature 
of the setae, and by the differences in the elytral granules 

Amorphobiiinus 

Lacordaire, Gen Coleopt, vi, 1883, p 318 

Small, oblongate Head depressed m front, with well-marked supra¬ 
ocular tubercles Rostrum short and broad, upper surface depressed m middle 
with raised internal ridges, the lateral margins well marked, somewhat divergent 
at base, tlypeal plate exserted, facing downward and forwards, submentum, 
almost straight, aerobes strongly curved, almost reaching eyes Antennae short, 
scape short, funicular joints short Eyes ovate finely faceted Prothorax angulo- 
tuberculate on sides, apical margin hardly produced above, with strong ocular 
lobes, pronotum with median area depressed, bounded on each side by a well- 
marked ndge, with a sublateral ridge on anterior half between admedinn ridge 
and lateral angle, sides more or less granulate Prosteraum rather strongly 
concave with a distinct tubercle on each side (except in A rugtcolhs) Elytra 
more or less parallel sided or slightly widened posteriorly, the sides suddenly 
narrowed before apex, base deeply emarginato, the humeral angles strongly pro¬ 
duced and enstaform, disc with third and fifth interstices tuberculate or sub¬ 
costate Ventral surface flattened in d, convex in $ Logs comparatively short, 
the posterior tarsal joints more elongate than the others 

Genotype, Brachyoerus australis Germar 

The affinities of this rather remarkable genus are not veiy obvious, in the 
structure of the rostrum some relation to Euamus is suggested, but the clypeal 
plate is more strongly exserted and m other respects, e g, the supraorbital crests, 
form of prothorax and elytra and general shape, it differs widely from that 
genus At the same time it does not appear allied to any other known genus 
of the group 

Lacordaire laid stress on the excavation of the prostenium m separating the 
genus, but in one species (rugtcolhs Lea, originally described as a Sosytelus) tlte 
prostemum is not at oil concave, though m other respects this species does not 
seem separable from the genus 

Some of the species ane variable in structure and it is uncertain how far 
variation should be held to extend particularly in cases where forms m different 
localities are constant m each locality but differ from those of another In some 
of these instances in the present paper I have thought it wise to attach specific 
or subspecific names to the different forms More information is however re¬ 
quired about the Western Australian species which show marked variation m 
structure 

Amorphorhtnus was erected by Lacordaire in 1863 for the reception of 
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Brachycerus austrah* Germar Pascoe added a second species— palyacunthw — 
in 1870, and a third— arcanus —in 1882 In 1015 1 described a species— munceus 
—which 1 now regard as merely a variation of A polyacanthtto Pasc 

In 1895 Lea described a species of Sosytclus—rugtcolhs —which I here place 
in Amorphorhmus Names ano also attached to two forms which might be re¬ 
garded as distinct species or os geographical races of A australis Germar 

TabU of Species 

Infra-humeral tubercle absent 
Third and fifth interstices tuberculate 
Elytral tubercles erect, subeonical 

Large species, with basal tubercles on third interstice confluent to form a 
distinct ndge . A tuberculatus, n sp 

-Smaller species, with basal tubercles somewhat irregularly placed, but not 
confluent A austrahs Germ 

Elytral tubercles obtusely rounded, less conspicuous A obhteratus, nap 
Third and fifth elytral interstices subcostate A ruytcoUts Lea 

Infra-humeral tubercle present 

Elytral interstices tuberculate A polyacanthus Pasc. 

Elytral interstices granulate, the third interstice subfasciculate 

A arcanus Peso 

Amorphorhinus australis Germ 

Brachycerus australis, Germar, Linn Ent, in, 1848, p 209 — Amorphor* 
Amtcs id, Lacordaire, Gen Coleop Atlas, vu, t 67, fig 6a-b. 

Small, oblongate Black, more or leas densely dothed with greyish brown 
subpnbescence 

Head convex, forehead flattened, with several irregular longitudinal ndges, 
not conspicuous and variable, supraocular crests present, large Rostrum short, 
with the upper surface depressed in the basal half, internal ndges short, elevated, 
strongly convergent, external margins depressed at base Scape very short, 
funicular joints short, the first slightly longer than the other* Eyes finely faceted. 
Prothorax strongly convex, the lateral margins strongly tubereulate-angulate in 
the middle, apex subtruncate above, with well marked poetomtlar lobes, upper 
surface subplanate, with rather broad and somewhat irregular median and sub- 
lateral longitudinal impressions, the median area widest in the middle, bounded 
on each side by a raised ndge, set with small semi-confluent umbihcate granules; 
a similar ndge situated between the sublateral impression and the lateral margin 
in the apical half only Elytra suboblongatc, very gently rounded on the sides; 
apex abruptly rounded; base deeply emargmate, with strongly advanced, some¬ 
what inverted humeral angles, the bases of the third interstices advanced to a 
less extent and also inverted, disc with tows of rather deep, moderately regular 
rounded punctures, third and fifth interstices raised and tuberculate, the third 
incurved at base and towards declivity, with a row of small nodulose tubercles, 
smaller at base, longer posteriorly, ending at edge of declivity, the penultimate 
tubercle the largest, fifth interstice with a row of about 9 small tubercles extend* 
mg along the outer side of the humeral crest and along the interstice to end in a 
much larger tubercle at level of declivity, lateral interstices non-graaulate, infra- 
humeral tubercle absent Prostemwn widely concave ui centre, with a 
tubercle on oath side Ventral segments more or less flattened. Dimensions* rf. 
8-9x4 mm 

Hab —South Australia Ardrossan; Queensland: Maokay 


1 ( 8 ) 
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9 ( 10 ) 
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I have identified the above with A » auatraixg aa of the two forms which occur 
m South Australia, this one agrees best with Gormar’s description 

The name A australis is however commonly employed to cover all the eastern 
forms of Amorphorhtnus except rugtcolks Lea It was recognised that the species 
was variable but the material available indicates that tbe name has been used to 
cover either several distinct species or else geographical races I have however 
only specimens from widely distant localities, and these appear sufficiently dis¬ 
tinct to describe Specimens are however required from intervening districts m 
order to ascertain whether there are any mtergrading forms It is noteworthy 
that specimens in Mr Lea’s collection labelled as from Mackay^ Queensland, are 
indistinguishable from the typical South Australian form I am uncertain of 
the range in the latter State, as Ardrossan and Lucmdale are tbe only localities 
definitely fixed for the species, other specimens that I have seen being merely 
labelled South Australia; in tbe eastern portion of the State however the next 
species (or subspecies) occurs In tbe Australian Museum there are a number 
of specimens of this species brought back by Mitchell’s Expedition to the Vic¬ 
toria River, 

Amorphorhinus tuberoulatus, n sp 

Similar to A australis Germ, but larger with stronger tubercles Black, 
with somewhat sparse brown subactose clothing 

Head and rostrum similar to A» australis, but ndges and supruocular crests 
more marked Prothorax with ndges more elevated and granules larger Elytra 
with humeral crests projecting much more strongly outwards and forwards, the 
froe margin lined bv a row of large granules or small tubercles, third interstice 
with a row of large erect subcorneal tubercles, plunpunctate, those at base fused 
to form a short oblique ridge, directed inwards and forwards, fifth interstice 
with a row of 4-6 strong conical tubercles from behind humeral crest to declivity, 
the last much larger and obtuse Legs and ventral surface as m A australis 
Dimensions. 10-11 x 5 mm 

Hob — South Australia, Marama, Kaxoonda 

Three specimens ore before me, all apparentlv females, tbe chief differences 
from A australis lie in the larger size and the greater development of all the 
structural characters It is probably an eastern form of A australis, but my re¬ 
cords of tbe range of that species are very incomplete 

AmOBFHORHINUS OBMTFRATUS, n 9p OT SUbwp 

Larger than A australis, but with less well defined tubercles Black, rather 
densely clothed with brown subsquamose pubescence. 

Head similar, but more irregularly and rngoscly ridged, rostrum os in 
A. austraks Prothorax with lateral angles more obtuse, not acutely tuberculate, 
ndges on disc lower, broader, with granules almost completely fused Elytra 
with humeral angles advanced but not projecting laterally, hardly interrupting 
the line of the lateral margin, third interstice raised, m the form of a some¬ 
what tortuous ndge in tbe basal half, followed by 8 isolated, obtuse, nodulose 
tubercles, fifth interstice with a row of obtuse granules along outer border of 
humeral crests, continued on as a row of small obtuse tubercles, of which 4-5 are 
distinct and the remainder fused to form an elongate tubercle corresponding m 
position to the large tubercle in A australis and one or two of those immediately 
before it Other structures as m A austrahs Dimensions' 10 x 4 6 mm 
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Hab —N S Wales Muswellbrook 

Differs from A australis m the less developed, more obtuse tubercles, the 
structure of the third interstice being much confused and difficult to describe. 
Two specimens arc now before me, but I have seen others from the same locality 

Two specimens from Bell in South-eastern Queensland differ somewhat from 
the above description in that while the same tendency to fusion exists, the struc¬ 
tures arc better defined and the individual tuberdes rather larger though obtuse 

Amorpuorhim's poly acanthus Pose 

Pascoe, Journ Linn Soc, xi, 1873, p 454 —A munceus Ferguson, Trans 
Hoy Soc S A list , xxxix , 1915, p 85 

Smce my description of A munceus was published I have had the oppor¬ 
tunity of examining many more specimens, including the type of A polyacanthua 
in the British Museum I now consider that all these specimens should be re¬ 
ferred to but one species— polyacanthus —which is extremely variable m the size 
and development of the elytral tubercles The differences m clothing appear to 
be due to the abrasion or discolouration ot specimens which are old or rubbed, 
fresh specimens irrespective of the development of the elytral tubercles are clothed 
as described undei murtceus 

Hab — Western Australia Swan Hiver District, Beverley, Darling Ranges 

AMOHPHORHINtlfl ARCANLS PaSC 

Pascoe, Ann Nat Hist, (5), ix, 1882, p 379 

Elongate ovate, small Black, densely clothed with chocolate brown sub¬ 
pubescence m fresh specimens (type abraded and muddy) 

Head convex, tn-impressed m front, with two longitudinal ndges and a some¬ 
what obsolete projection, not conical nor conspicuous over eye Rostrum short, 
broad, separated from head by a somewhat ill-defined impression, anterior por¬ 
tion of dorsal surface not raised, with a median ridge bifurcate anteriorfy, the 
apical plate lying in the fork, basal half depressed in middle, with a ndge on 
either side, these ridges almost immediately bifurcated, the inner portion extend¬ 
ing straight back to the ends of the ndges on the head, the outer ndge diverging 
outwards to meet the supraorbital crests, space between branches shallowly de¬ 
pressed, in each case the rostral ndges separated from the corresponding head 
ridges by a slight impression Antennae with scape short, greatly mcrassate at 
apex Prothorax transverse, apical margin tmneate above, with moderately pio- 
minent ocular lobes, lateral margins angulate in middle, with small granules ex¬ 
tending from hose outwards to angle and thence inwards to ocular lobes, disc 
with n rather irregular and ill-defined subapical impression, and a broad moderately 
deep median impression, somewhat unevenly set with somewhat depressed 
granules of moderate size, sides granulate Elytra gradually widened, abruptly 
narrowed before apex, base deeply emargmate, humeral angles ensfcaform, pro¬ 
jecting forwards, third interstice raised, slightly produced forwards at base, 
with a row of granules, small and closely placed at base, slightly larger and 
irregularly placed posteriorly, in unabraded specimens with 3-4 fasciculate ele¬ 
vations composed of upright setae and short stout snbsetose pubescence, fifth 
interstice with a row of granules along outer edge of humeral crest, also with 
granules along interstice, forming a distinct row on posterior portion, but some¬ 
what confused and apparently m double series on middle of interstice, the poe- 



BT EUSTACE W FERGUSON 


435 


tenor euds o t both third and fifth interstices incurved, seventh interstice with 
prominent mfra-humeral tubercle, the outer margin set with throe or four granules 
Sides willi rows of small punctures, interstices non-granulate Under surface 
slightly < on vex at base, moderntoly densely clothed with yellowish-brown pubes¬ 
cence, punctures small, obscured in type, si]ightl> on apical segment Propectus 
with a slight nodule in front ot anterior coxae, gently concave between Dimen¬ 
sion# 8 5x4 mm 

11 ab— Western Australia Swan River 

Of this species I have examined the typo and another specimen in the British 
Museum The species is allied to A polyacanthu# Pasc but is distinguished by 
the less prominent sub-obsolete supraocular crests, the granulate, not tuberculate 
elytra and the multigranulate mfra-humeral spine The fasciculate quasi-tubercles 
on the third interstice are also distinctive, but are subject to abrasion 

Amorphorhikis rugiooluh Lea 

Sosyielus rugtcollis Lea, Proc Linn Soc N S Wales, xx, 1895, p 305 

The species described by Lea as Sosytelus rugwollts cannot be allowed to re¬ 
main in that genus Despite the difference m the elytral sculpture, costate in¬ 
stead of tuberculate, the species seems undoubtedly to belong to A morphorhmus 
The structure ot the rostrum and the well developed supraocular crests associate 
it with the latter genus I might add that Pas< oe evidently considered the sip* cues 
to belong heie, ns there is a specimen in the Bntish Museum labelled lr\ Pascoe 
with a manuscript name as a new species of Amorphorhinu# 

Hob —NS Wales Rooty Hill, Queanbeyan, Cootamnndia 
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STUDIES IN SYMBIOSIS. 

V A Contribution to the Physiology or Gastrodia sksamoides (R Br ) 

By John McLuckie, M A, D Sc, Lecturei in Plant Physiology, 
University of Sydney 

(Sixteen Text-figures ) 

[Read 29th August, 1923J 


General Description 

Gastrodia js a small genus of the Orchid ales, which is mainl> confined to the 
East Indian Archipelago, but extends throughout Australasia Only one species, 
nameh G sesamotdes, is endemic to Australia, but two species occur in New 
Zealand 

G Hesatnotdea has been recorded from Queensland, where it has been found in 
the neighbourhood of Brisbane, from the Coastal region and Blue Mountain 
Plateau of New South Wales, and from Tasmania and Victona Some of the 
material for this investigation was collected at Mt Wilson, New South Wales, 
where it was found on the nch, loose, basalt which caps Mt Wilson and its 
neighbours, Mt Tomah and Mt Irvine The basaltic soil is of a rich chocolate 
colour and retains the moisture well It extends down the slopes of many valleys 
and gullies in the neighbourhood, and supports a marvellously dense and luxuriant 
flora, which contrasts in a remarkable manner with the sandstone flora near by 

Other material of Gastrodia sesamotdes was collected at Russell Palls in Tas¬ 
mania The entire plants m this ease were smaller than those from Mt Wilson, 
and the rhizomes were very much smaller^ No roots were present on this material 
wlun collet ted 

Gmtrodia sesammdes has a thick, fleshy, succulent rhizome, covered at inter¬ 
vals with thin, scaly, membranous leaves; small hairs also occur on the surface, 
and there is no well developed corky tissue Prom the end of the rhizome a 
lowering axis is developed which may attain a height of 18 inches It is slightly 
succulent, brown m colour, and has a few, sheathing, membranous, scaly leaves 
Thcic is no chlorophyll in any part of the body. The rhizome frequently forms 
several buds which may develop as flowering shoots, but generally remain dormant. 

When the material was collected, just before the flowers opened, I could find 
no trace whatever of roots, complete rhizomes were removed and placed m 
flowerpots in the Sydney University garden The plants flowered m November 
and the flower-axis withered away The plants were left undisturbed until the 
3rd February following, and were then examined It was observed that each 
rhizome had developed one or several long thin roots (Text-flgs lo, lb.) 
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Rod\vaj (Tasmanian Flora) state* that (rastrodia sesamotdes is “parasitic” 
possibly on small loots of trees, but 1 have obtained no evidence of parasitism 
on other root^, the leafless, non-chloi ophylhms habit ot the plant lias probably 
pronipted this assumption, but mv investigations ol this very remarkable orchid 
do not support the hypothesis ol -parasitism upon the roots of othei plants Am 
I shnlJ demonstrate in a subsequent part ol tins paper the rhuume oi this orchid 
is inhabited b> a m>c oiliuue fungus and b\ bacteria which li\o svmbiotically 





big 1 Rhirnmc of Gastrodm Scale leaves roots, flowering axis ( 2'> 


witlim its tissues without causing any obvious injury, and probably contributing 
material benefits to the plant which, in the absence of chlorophyll, must be 
hetei otroplue Gastrodm semmmdes is another example of the phenomenon ol 
“Symbiotic saproplijtisni” among the higher plants 


* 


Structure of rhtzome 


Gastrodta hibernates b> means of a thick, fleshy, succulent, tuberous rhizome 
which may vary m thickness from i inch to approximately 2 inches At times it 
somewlmt resembles a Dahlia tubei m general external appearance (Text-flg 1 c) 
In transverse section (Text-flg 2) it is seen that it is protected externally by 
two or three layers of small, slightly suborned cells with brownish walls, from 
some of which occasional short hairs are developed This zone represents a 
sheath, and is devoid of protoplasmic contents The rest of the rhizome con¬ 
sists of large, thin-walled cells forming the ground tissue, m which are situated 
the small vascular bundles arranged in the typical monocotyledonous fashion 
The entire rhizome is soft and succulent, and very easily broken Large inter¬ 
cellular spaces occur amongst the cells of the ground tissue. Many of the outer 
cells just witlun the sheath contain tangled groups of fungal hyphae of very 
coarse texture* These hyphae are non-septate and have extraordinarily thick 
walls and sparse protoplasmic contents (Text-fig. 3). The hyphae braneh fre¬ 
quently within the cells, and are somewhat irregular m diameter (Text-fig. 3a, 
3b) Their walls are also unevenly thickened Certain hyphae become con¬ 
siderably swollen at one end and charged with protoplasm* The swollen hyphae 
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resemble the sporatigioles of othei authors The hyphno pass from cell to cell 
by dissohing a small pore in the dividing wall of the host-cells, and portion of 
the wall is pushed up in the form of an enveloping sheath in the direction of 
growth of the hyphac (Text-fig 4) A somewhat similar sheath ha* been ob- 
ser\(d h\ Jeffrey (189b) in the <aso of the lungus infecting the prothallus of 
Bolrijchinm virgimanum, and by Ijing (1899) in the endophytic lungus of 
LiHopofhum clavatum By examining the direction of toimation of these sheaths 



Fig i TS of rhizome showing typua] monocot\ledonous structure, sheath (sh) 
hairs (h) r mycorhizic fungus (f) (x 13) 

it is possible to trace the line ot infection Frequently groups of hypbae occur 
on the burface of the rhizome, projecting into the surrounding soil, or growing 
inwards to the host-cells The hyphen do not remain in the sheath-cells which 
contain no starch or protoplasm, but pass into the large and highly nourished 
ulls oi the giound tissue 


The Fungus of Gastrodia 

This mv( orhizio fungus is not very abundant in the rhizomes of Gastrodta 
sesamoides, and only occurs in small isolated patches tn the outer cells of the 
ground tissue 

It would therefore appear that the host does not depend entirely upon th© 
symbiotic fungus for its nutrition, although no doubt the fungus does perform 
some work for the host, at any rate, the host-cells do not suffer any obvious in- 
jun from the presence of the fungus In some of the cells of the fungus- 
infected zone, numerous spore-like bodies with spiny walls are present and are 
apparently formed bv the fungus (Text-flg 3c) 

The fungal hyphae inhabiting certain of the outermost cells of the rhizome 
occupy approximately two-thirds of the cell volume, and in all the hundreds of 
cells I have examined there was no suggestion of disorganisation or digestion of 
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the fungus by the cell contents This condition is quite different from that of 
the mycorhizic fungus of Ihpodmm punctatum (McLuckne, 1922) and many 
other plants described by other authors From such an observation it would 
seem that the host-cells inhabited by the fungus derive their organic food 
materials directly from the metabolic processes of the fungus, and not indirectly 
by the digestion and assimilation of its body The cells of Gastrodta aesamotdea 
do not behave like phagocytes as in Ihpodiuin, but maintain a relationship with 
the fungus comparable to that between an ectotrophic fungus and its host The 
nucleus of the tungus-in fected cells is largei than that of the uninfected, and the 



Fig 3 Cell of rhirome containing a tangled mass of fungal hyphae, nucleus (n) 
starch grains (s g ) {x 600) 

Figs 3a, 3b Portions of fungal hyphae showing the thuk walls and the large 
vacuoles ix 600) 

Fig 3c Cell of rhizome containing a fungal mass and spore-like bodies with spinv 
walls (sp) (x 60) 


chromatin is very granular (Text-figs 5a, 6b) The form vanes from spindle- 
shaped to sphencal I have not observed any fragmentation of the nucleus as 
MrDougall (1899) has described in Peramtum repen#, and Dangeard and Armand 
(1898) in Ophrya, nor have I seen any certain example of cell-multiplication as 
recorded by McDougall, and caused by the presence of the fungus 
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The presence of an endophytic fungus m a rhizome has been recorded by 
Prank (1892), and McDougall (1809) m hiB description of Perammm states that 
the hyphae find their way a short distance into the stem. In Gastrodia there 
can ba no doubt about the m>coiktzie fungus being present m the rlnzpme while 
bttetena occur in roots, rhizomes and base of flowering shoot 

Juutono’tf work o« G elata 

S Kusano (1911) has investigated Gastrodia elata and its mycorhiza, only a 
preliminary account of which I have seen, and the results of his investigations 
are interesting by way of comparison with the species which forms the subiect 
of tins paper, namely, Gastrodia sesatnoides According to Kusano the vegetative 
organ of Gavtrodta elata is represented simply by a tulKirous rhizome which forms 
a myeurhiza with the mycelium of an Aganc which he has identified aa Arrmllana 
tnellea The mycelium lives endophytically m the cells of the rhizome while direct 



Fig 4 Ilyphae passing from one cell to another, and causing the cell wall to be 
softened and pushed up as a sheath (x 600) 
hig 5 Nuclei of fungal infected cells showing irregularities of form and exceed¬ 
ingly granular chromatin (x 000) 

Fig 6 Hair from rhizome showing threads of bacteria (th) passing along it into 
the sheath-cells (x 600) 


connection is maintained with the rhizomorpha strands vigorously vegetating in 
the surrounding medium Infection by the fungus is effected by a sucker-like 
branch of the rhizomorpha strand penetrating the cortical cells of the tuber, 
partly compressing the cells and dissolving the cell walls He compared this 
process of penetration to that of the haustormm of Cuscuta From the infecting 
strand separate hyphae spread mtracellularly m a definite zone under a few 
layers of cortical cells He distinguished three mycorhiza! cell-layers m the in- 
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tected rhizome, namely, (a) an outer region of two or three cell-layers containing 
a densely tangled mass ot comparatively thick-walled hyphae, (6) a median zone 
ot one or two cell-layers containing tangled masses of thw-w ailed liyphae of 
variable diameter, (c) an inner zone composed ot largc> cells with a few slender 
less regular hyphae 

The hyphae of the second zone undergo “self-disorganisation,” leaving their 
walls as irregular masses, while in the inner zone tile hyphae ore consumed by 
the host-cells 

Kusano has described very considerable changes within the myeorhizal cells 
of Gastrodia elata The protoplast of cells of the second region is soon consumed 
by the fungus, while in the outer region the hyphae are invested by the cytoplasm 
of the host-cell Stretching and fragmentation of the nucleus may take place In 
the inner zone of myeorhizal cells the cytoplasm becomes very dense and 
granular, while the nucleus undergoes hypertrophy and deformation The cells 
of this region contain ‘‘chemical bodies” which the author interpreted as secretion 
and excretion products of the endophyte 

The author concluded that “the reciprocal exchange of nutritive substances 
between the two organisms is not equal,” that the fungus is the victim of the 
01 chid, which, lives parasitic ally upon it 

The Bacteria of G seaamoides 

When the rhizomes were broken across and pressed, a whitish, watery sap 
exuded from the cut surface A drop of this solution was mounted on a slide 
and examination revealed the presence of immense numbers of bacteria, amongst 
large spindle-shaped or oval starch grams The starch grams, when treated with 
iodine, gave the pinkish colouration which is so common in saprophytic Angio- 
sperms (Tcxt-flg 7) 

Microtome sections of the rhizome wore stained in weak Carbol-Fuchsm, 
and in Carbol-Gentian Violet, Lugol’s Iodine and Safranm, and Gentian Violet, 
LugoTs Iodine and Erythrosin, and examined for the bacteria It was found 
that practically every cell of the ground tissue contained large masses of bacteria 
and numerous large starch grains m addition to the protoplasm and nucleus 
(Text-tigs 8, 9, 10) In sections of the fresh rhizome the bacteria showed active 
movement within the cells Sometimes the bacteria were massed around the 
nucleus, or in the vicinity of starch grains, in other cells they were more uniformly 
distributed throughout the lumen None of the cells of the rhizome appeared to 
suffer the slightest injury from the presence of the bacteria and, with the ex¬ 
ception perhaps of enlarged cells and intercellular spaces, there was no obvious 
pathological effect in the tissue From a careful examination it appears that 
the bacteria and host form a mutuahstic association 

Pure cultures of the bacteria were made by transferring them from the in¬ 
terior of the cut rhizome (the surface of which had been washed in a sterilising 
fluid)* to a nutritive agar medium in test-tubes and petne dishes and incubating 
at a temperature of 26°C. In the course of 48 hours very vigorous colonies were 
developed 


*The stenliaing fluid (employed previously by Harrison and Barlow in the 
Legurmnosae) had the following composition —Mercunc chlonde 1 gram . hydro¬ 
chloric acid 2 5 cc, distilled water 1000 cc 
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The bacteria were found in every part of the rhizome excepting the bundles, 
m the roots, and even in the basal portion of the flowering shoot 

In regard to the method of infection of the rhizome by means of the bac¬ 
tena, I have observed masses of these micro-organisms around the apex of the 
liairs and m several cases zoogloea-like threads of bacteria wore seen within the 



( Pig 7 A cell of ground tissue showing threads of bacteria, nucleus, starch 
grains (sg) (x 600) 

Pigs 8 9 Groups of cells showing the irregular masses of bacteria (b) (x 367) 


hairs Text-fig fi shows how the bacteria enter the e-ells of the rhizome. I do not 
consider this the only method of infection for the hairs are not numerous, and I 
have observed masses of bacteria within slightly disrupted peripheral cells of the 
sheath in such a position as to suggest that infection may occur at any part of 
tho surface of the rhizome Text-figure 31 shows one of the peripheral cells of 
the rhizome in the early stages of bacterial infection Inside the cell 
numerous bactena are present and just outside this cell a mass of bacteria 
ma\ be seen Threads of bactena penetrate from the superficial cells 
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into cells moie deeply seated, and in these enlarged cells the baetena multiply 
very rapidly, forming peculiar masses oi colonics enclosed within a gelatinous 
sheath 'lVxNfiguies 7, 8 t 9, 12, 13, show lato stages of infection Cells which 



Fig 10 Group of cells showing the irregular masses of bacteria (b> (x 287) 

Fig 11 Portion of exterior of rhizome showing bacteria passing through the 

sheath-cells into the ground tissue beneath (x 207) 
big 12 Cells of ground tissue showing gelatinous bacterial threads passing from 
i ell to cell (x 267) 

Fig 13 Vascular bundle of rhizome surrounded by bacterial cells (b) (x 207) 

are mterted by the bacteria become very large Generally they possess a single 
nucleus, but several ba-nucleate cells were observed The chromatin of the nucleus 
becomes exceedingly dense and granular 

Nitrogen fixation of Bacteria. 

The bacteria were transferred from a pure nutritive turmp-agar-culture by 
means of a platinum loop to three flasks Al, A2, A3, of 600 cc capacity, con¬ 
taining 100 cc of the following nutrient solution—Cane sugar 10 grama, 
Potassium phosphate 1 gram, Magnesium sulphate 0 5 gram, Calcium carbonate 
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0 5 gram, Distilled watei 1,000 ec Tho solution was neutialised with NaOH 
and sterilised 

Tlie flasks v\eie incubated at a temperature of 2fi°<\ for 15 days The oon- 
teriK beinme <iudc cloudy, owing to the rapid multi plication of the bacteria 
Control flunks containing the same solution wore inoculated and sterilised m the 
lUitocla\e toi two hours and then incubated, blit the solution remained ijmte 
oh ar 

Tho nitrogen content of the flanks was determined by the K]eldahl method 
\ lth the following results — 

A1 7 8 mg 
A2 b 1 mg 
A3 (> 85 mg 

Awragc per flohK, 6 010 mg 

Sane the amount of combined nitrogen introduced during inoculation with 
the bactcun is piacticalh negligible, the nitrogen m the culture at the end of 15 
davs represents approximately the gam in nitrogen due to the activity of the 
batmen a whirl} had bepn introduced There must, therefore, have been a fixation 
of the free nitiogen of the flask bv these micro-organisms during the processes of 
metabolism What tho bacteria accomplish in the nutrient solution of the flask, 
and with free nitrogen available, thov no doubt accomplish m the cells of the 
host wltuh are known to contain carbohydrate and to have access to the free 
nitrogen ot the soil which circulates throughout the extensive intercellular space 
system of the rluzotne and root Tt appeara to me that Gastrodna sesamotde s is 
another example of a higher plant being assisted in its nutrition bv micro¬ 
organisms of the soil invading its tissues, transforming the free nitrogen into an 
organic or colloidal form which may be assimilated m the metabolic processes of 
the host or providing the host with the humus and ash constituents 

Companion of G sesamoides mth G elftta 

Gastrodw aesamoides differs from Gastrodia elata m many important re¬ 
spects Kusano does not mention roots upon the rhizome of his species, but 
these do develop from time to tune upon Gastrodia aesamoides f but* thev have no 
root hairs 

Jn G sexamoideg an endophytic fungus is sparsely or intermittently present, 
it only occurs in small isolated areas, and is not distributed in definite zones as in 
G elata The fungus penetrates the outer cortical cells of the rhizome as separate 
strands, not as a complex rhizomorph, and spreads into cells around the centre 
ul infection The fungal byphae are confined to the three or four superficial 
rows of cortical cells (Text-fig 2) The fungal bypbae undergo no obvious dis¬ 
organisation or digestion by the host cells, but the cytoplasm of the latter is 
partially destroyed, and the nuclei do not show any hypertrophy or deformity as 
Kusano has recorded for Gastrodia elata The fungal bypbae communicate with 
others outside the rtuzome, and while it is possible that they may absorb organic 
and inorganic matter for the host-cells, I am rather inclined to the view that the 
fungus is a parasitic intruder At any rate the inter-relation of host and fungus 
appears to be different from many other eases of endophytic mycorhiza in Angio- 
sperms, where the host-cells apparently derive nitrogenous and probably carbo¬ 
hydrate foods from the digestion of the fungal body. Moreover, the physiological 
relationship of the mycorhiza to the host suggests the eototrophic condition of the 
Epaertdaceae rather than the endophytic type of Pmlotum (Sbibata, 19(0) or 
Dtpodium pmetatum (McLuekie, 1922). 
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But the outstanding difference in the nutrition of the two species, G elata 
and G aesamotdes f lies in the presence of masses of bactena in the latter and 
their absence from the former (as Kusano makes no mention of them). I am 
not aware of any existing record of the occurrence of bactena in the body of a 
saprophytic Orchid, and it seems that Gaetrodia aesamoides is so far unique in 
this respect. The bactena occur m enormous numbers throughout the cells of 
the rhizome They even enter the aerial flowering axis as it develops from the 
rhizome, in my specimens which developed roots, bactena were found to be 



Fig 14 A group of racnstematic tells which may develop into a lateral branch 
many of the cells contain small numbers of bactena (x 267) 

Fig 16 A nucleus surrounded by a mass of bactena (x 500) 

Fig 16 A group of bacteria (\ 600) 

present. Here, however, they are not so numerous, nor so extensively distributed 

throughout the cells of the organ They rather occur in isolated cells ot the outer 
cortex 

Text-fig 14, shows a group of meristematic cells in the cortex ot the rhizome, 
and practically every cell is infected with bacteria There is nothing abnormal 
about these menstevnatic cells, either in regard to their cytoplasm or nuclei The 
adjacent cortical cells also contain bacterial colonies Such a menstematic group 
will probably develop into a bud or aenai shoot, which obviously is infected from 
its inception 

Text-figs 15 and 16 show the form of the bactena, which are rod-shaped, 
and generally contain one to three small deeply staining granules The organism 
of Qastrodw eeeamotdes closely resembles Pseudomonne of Leguminous tubercles 

The nutritive relation between the host and its endophytes 

(a). The function of the Fungus 

Gaetro&a eeeamoedes, being leafless, reddish-brown in colour and devoid of 
chlorophyll is incapable of photosynthesis, according to the present state of our 
knowledge, it cannot utilise, directly, the solar energy for the synthesis of carbo¬ 
hydrates It must therefore be heterotroplne in its nutrition—it must derive its 
carbon compounds from some other source than the COa of the atmosphere It 
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lives in association with a fungus and a bacterium These organisms are domi¬ 
ciled in its tissues and, as a careful investigation of the plant reveals, do npt 
cause tlie orchid the slightest injury 

The source of loud materials to the orchid, is the soil, whidh contains the 
essential carbon, nitrogen, water und ash requirements of the highei plants. The 
carbon occurs as 002 or as more complex organic compounds in the humus, the 
nitrogen in the pure state in the soil-air, and as nitrates, ammonia and possibly 
proteid or umido-compounds in the humus These may be absorbed by the plant 
directly, or obtained indirectly as the result of the metabolism of the fungus or 
the bacteria 

As the plant does not possess root-hairs, and as comparatively few hairs 
t/hich might assist in absorption occur on the rhizome, it seems impossible to 
esi ape the conclusion that absorption is mainly dependent upon the fungal Ihyphae 
which dwell w the outer tissues of the rhizome and penetrate outwards to the 
soil Jt is possible also that the surface cells of the rhizome and root may assist 
m absorption, but, as root-hairs of plants developing in a fungus-infested soil 
obtain the ash constituents and inorganic salts with difficulty, it is very probable 
that the superficial cells of root and rhizome, m a form practically devoid of these 
structures, are not at all efficient in this direction 

The mycorhizic fungus associated with the rhizome, living m its cells and 
covering its surface in places, appears to me to constitute a most important 
factor in providing the orchid with the ash constituents necessary to the plant 
Moreover, the heterotrophic nature of the fungal nutrition, makes it possible tor 
this organism to obtain carbon compounds from tihe soil which, as a general 
rule, arc not available to higher plants—although Acton has shown that certain 
higher plants can obtain carbonaceous food from the humus, etc The mam 
form m which carbohydrates occur in fungal organisms is glycogen, but the 
ordtud contains abundant and large starch grains staining distinctly pinkish with 
iodine The protoplasm of the orchid cells must have the capacity ol either em¬ 
ploying the organic carbon compounds absorbed from the soil humus directly, 
or of transforming the fungal glycogen to starch The former alternative, m 
the light of Acton’s researches, appears the more acceptable It does not seem 
at all likely that cither the fungus or the orchid can use the carbon dioxide of 
the soil air As regards protein synthesis a supply of carbohydrates and of com¬ 
bined nitrogen in the form of nitrate or ammonia (and probably amido-mtrogen) 
are necessary These may Vie utilised by the fungus to form proteids, or the 
higher plant may curry out this synthesis itself While certain mycorhizic fungi 
are suspected of fixing free nitrogen for higher plants, I am not at present in 
the position to state tihe capabilities of Qastrodia in this respect, but I intend in¬ 
vestigating this possible property in a number of orchids and Epacndaceae 
possessing tnycorhiza 

If the fungus carries out the synthesis of the nitrogenous foods, then we 
might expect a digestion of the fungus by the host-cells, as is known to occur 
in such forms as Dipodtum punctatum (McLuckie, 1922), Psilotum (Shibata, 
1902) and Gastrodia data (Kusano, 1911), etc In the present type, however, 
no such digestion ha 1 * been seen, and it would therefore appear that the fungal 
hyphae function more in an ectotrophic manner than endotrophic, and that the 
higher plant is responsible for the synthesis of its own nitrogenous food 

For this purpose the carbohydrates, energy and combined nitrogen are avail¬ 
able. The carbohydrates and nitrogen bang provided by the fungus and the 
energy by the combustion of the carbohydrates during the respiration of the 
orchid cells. 
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(b) The function of the haetena . 

Experiments conducted with a view to testing the behaviour of the bacteria 
in regard to nitrogen fixation, revealed the important fact that they possess this 
property m a remarkable degree. Their capacity m this respect somewhat ex¬ 
ceeds that of the organisms in Podocarpus spmulosa, Casuanna Cunmnghamuma 
and Macroeama spiralis, investigated by the author, and of Cycas, Alnus, Eleag- 
nua, Mynca Gale investigated by Bottomley (1012) and Hpratt (1012) 

0 010 mg of free nitrogen were “fixed” or assimilated by the bacteria m 
the culture flask m 15 days, i e., almost 0 5 mg per day These estimates are 
probably higher under the umiormly favourable conditions of culture in regard 
to nutrition and temperature than m nature, but even m nature tine conditions 
are such as to induce great activity m the fixation ot nitrogen in Australian 
plants possessing nodules or tubercles or some such-like domatia for nitrogen 
fixing bacteria. The combined nitrogen formed by the bacteria is probably in 
the form ot amido-mtrogen or proteids, and these are available to the cells of 
the higher plant by digestion of certain of the bactena It was observed that 
many cells contained small active individuals and l&iger and denser forms The 
latter represent the bacteroids whidh constitute the main supply of the orchid as 
regards combined nitrogen 

From a study of Gastroeka sesamotdes and of the fungal and bacterial 
organisms associated with it, T am convinced that an elaborate and remarkable 
symbiotic condition exists The two endophytic organisms must provide the 
higher plant with its nutritive requirements in regard to carbon and mtrogen- 
contaming compounds The fungus inhabiting, as it does, some ot the more 
superficial cells of the rhizome, and penetrating outwards to the soil, may con¬ 
ceivably provide water, adh constituents, and carbonaceous substances, perhaps 
also combined nitrogen, e g, nitrate, ammonia, araido-mtrogeu, etc Since the 
fungus is not digested as in Dipoiltnm pane tat urn and Psilotum triquetrum it ap¬ 
parently functions more like an ectotroplue than endotrophic mycorhiza supply¬ 
ing the host-plant with some of its food material in an organic form and the 
remainder in the inorganic (mineral substances, water, etc) lrom which it manu¬ 
factures the starch which occurs m considerable quantity in the cells of thie 
ground tissue From the bacterial activity it seems probable that the host de¬ 
rives'most of its nitrogen in an organic form The nutrition of tlus orchid, 
therefore, resembles that of the deeply seated, colourless cells of a higher plant 
and is beterotrophic entirely 

I am not certain whether the dependence of the orchid upon the mycorhizic 
fungus and the bacteria is obligatory, but I am inclined from this investigation, 
to think that such is the case However, m a subsequent communication, I in¬ 
tend to submit the results of an investigation into the degree of dependence of 
saprophytic or semi -saprophytic Angiosperms upon the organisms associated with 
them 

SUUHAKI 

1 Gastrodia sesamotdes is a leafless, non-chlorophyll bearing orchid, which has 
been erroneously referred to as a possible parasite upon the roots of other 
plants 

2. It is not parasitic, but is a saprophyte living in association with a mycorhuuc 
fungus and a bacterium 

8. The fungus inhabits the more superficial cells of the fleshy succulent rhizome, 
and hypbae penetrate outwards mto the soil, establishing communication for 
a supply of the soil-constituents to the endophytic hyphae and to the orchid 
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4 There are few roots developed, and no root tars A few hairs occur upon 
the rhizome, which is characterised by numerous simulations bearing colour¬ 
less scaly leaves From the apex of this rhizome the flowering-axis is 
developed The rhizome is perennial and contains large quantities of starch 
winch stain reddish-brown or pink with iodine 

5 The fungal hyphae are not digested by the host-cells and therefore function 
mote like an ectotropbic than on endotrophic mycorhiza. The fungus pro¬ 
duces numerous small thick-walled spores in some of the host-cells 

6 Bacteria occur in enormous numbers in the living cells of the rhizomes, in 

some cases, they are massed in threads passing from cell to cell, in others 
as ovoid colonies or masses surrounded by a gelatinous matrix Frequently 
they occur massed in the vicinity of the nucleus, or distributed densely 
throughout the cell They enter the rhizome through the epidermal hairs or 

tbiough the epidermis itself, and occur in the root and flowering shoot 

7 The bacteria can fix the free atmospheric nitrogen, m a culture solution, as 
much as 7 8 mg of N was assimilated m 15 days, i e, fully 0 5 mg per day 
per flask 

8 Gu$tro<ha is an elaborate example of symbiosis in which an Angiosperm is 

associated with a Fungus and a Bacterium, and is directly or indirectly 
dependent upon its endophytes for its carbonaceous and nitrogenous foods 

Botany School, Sydney, April 25, 1923 
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A NEW CONIFER FROM SOUTHERN QUEENSLAND 
By C T White, FLS, Government Botanist of Queensland 
(Plate xxxvu ) 

[Read 26th September, 1923] 


Cali itrih Baillvi, n sp 

Arbor usque 15 m alt a, tortaee atro-gru*eo Hamuli vmdes, interaudus 
brevibus Folia 3-verticillata, deeurrentia premnnente carmata Strobih ma*cuh 
ignoti Strulnh femuut bolitam, tenmnalw, ublongi, \ahae a durso prominent? 
calcaratae Strobih matun subglobosi 1-13 rm chain, columnn 3-angulato, 1-4 
inui longa (% al\as ierc ttCHpianb) 

A rather slender tree attaining a height ot about 50 It, with a hind, daik 
grey, compact, not deeply fun owed baik Branchletw green, internodew short, 
about 1 line (2 rmn ) long on the ultimate branchlels Juvenile or primordial 
leaves (on young trees only) nucular pungent-pointed, 4 lines (9 mm long) 
Adult or secondary leaves decurrent tor the greater pait of their length, pio- 
umientJy keeled on the baeJs, iiee end ratlier obtuse or bluntly pointed Male 
amenta not seen Female amenta usually terminating short branchlets, oblong, 
solitary, h-valved, each valve with a very prominent dorsal spur Fruiting cones 
subglobosc, 5-G lines (11-13 cm) m diameter, valves slightly wunkled (usually 
with a deep central tunow when tull\ opened), dorsal point prominent but 
small, central columella stout, 3-nngled, 1*-2 lines (3-4 nun ) long, nearly as high 
as the valves 

Habitat ~ Ben ark m (type), Rosewood, Nutgrove near Cooyar, Parish of 
Haly, Kmgaroy district, near Wondai, Kmgarov district The specimens fiom 
Kingarov district are rather imperfect and should be backed by further material 

Distribution —Endemic in South-eastern Queensland 

The species is dedicated to the late Frederick Maneon Bailey, the first to 
collect Specimens of this tree, whose name is so closely associated with the floia 
of Queensland and its elucidation 

The tree evidently has a fairly wide range in South-eastern Queensland, but 
from reports to hand does not seem abundant in any one locality The country 
in which it grows supports a mixture of open Eucalyptus forest and rather thin 
rain forest or “scrub” characteristic of many parts of South-eastern Queensland 
with a rainfall of about 35 ms. 

In 1917 1 sent several specimens of thia tree to Mr R T Baker, late Curator 
of the Technological Museum, Sydney, and well known for his work on the Aus- 
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trakan Conifers He replied M I have eomparod your specimens very wreftdfy 
with the material her© studying all the points of similarity and differences of 
cognate species The leaves ore certainly like some distinct forms of € cdcarala 
being very angular and are too coane for C, arenosa or C» %ntf<xtrop%ca, The 
fruits are however not typical of C . calcarata being so small and the column tall* 
but I have a few fruits under this species that approach it m size and somewhat 
in shape, the central column is not that of C cakarata which is nearly always 
short and divided I have tried to make it a new species but there are not 
sufficient differences that I can make out at present from described species ” 

The tree has been represented m the herbarium collections at Brisbane for a 
long time The late F M Bailey first gathered it at Rosewood over forty years 
ago and placed it provisionally as a form of C cakarata* In 19X6 I received 
specimens from Nutgrove (through the Director of Forests) and m 1917 from 
other localities from different Forest Officers but the specimens were rather poor. 
Jn May, 1921, Mr Wl 1). Francis accompanied Mr E H Wilson, of the Arnold 
Arboretum, to Benarkin and they and the Deputy Forester in Charge of the 
local Forest Office (Mr F H Weotherhead) gathered a good senes of specimens 
on Minch I have dended to name the tree as a new species It comes nearest 
to C calcarata R Hr, but the species can be easily distinguished by the following 
characters — 

Cones 5-6 lines (1 1-13 cm ) diam t valves often with a deep central furrow 
when fully open columella short, 3-angled 3-4 mm long (nearly as high as the 
v^vesl .. . . C Bmleyx 

Cones 7-9 lines (1 6-2 cm) diam valves thick, never with a central furrow, 
columella distinctly 3-lobed, short . c. calcarata 

EXPLANATION OP PLATE XXXVII 
Calkins Badeyx, n sp. 

A Shoot from seedling tree showing primordial leaves 
B Fruiting branehlet from adult tree 
C Cone viewed from above 
D Cone, side view 

E Cone with all except two of the valves removed to show the col umella . 
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A REVISION OF THE AUSTRALIAN ANERASTRIANAE (LEPIDOPTERA). 
By A Jetferjs Turner, M D, F.E S 
[Read 26th September, 1923 ] 


Superfamily PYRALOIOEA 
Family PHYCITIDAE 
Subfamily ANERASTRIANAE 

This is a natural group although distinguished onlj f bv the absence or 
obsolescence of the proboscis from the rest of the Phi/atidae I have some doubt 
whether it is justly regarded as a subfamily It is a difficult group The species 
are extremely similar, the range of difference between them being small, and at 
the same time Borne of the species are much more variable than I bad supposed, 
when the material at my disposal was smaller Some of the structural characters 
are variable also In the attempt to name some Australian species of the group 
. collected by Mjoberg and sent to me from Stockholm I felt the difficulties so 
much that I have undertaken a revision of all the Australian species In this 
undertaking I have made full use of Sampson's revision of tho group under the 
name Hypaotropkma* m the Proceedings of the Zoological Society for 1918, 
This has certainly been of very great assistance, but unfortunately 1 have found 
myself unable to follow it on some points. The absence or stalking of vein 5 in 
both wings gives good generic characters The separation or stalking of vein 10 
in the forewings may be constant in some species, but is variable in so many as 
to be worthless in distinguishing genera. I have paid special attention to this 
point, and my results are given m each case. The close approximation of vein 7 
of the hmdwmgs to 18 may or may not be accompanied by anastomosis w ithin the 
bants of one species. The presence or absence of a slight conical projection of 
the frons, a pout often difficult of observation on account of the presence of an 
anterior toft of scales, vanes in closely allied species. I cannot see that it is 
nun marked in SMmuwMa and enrystieho, referred by Hampson to Chortonceca, 
than in other species referred to 4««rwtn« The case of imtatkmt m different 
Hers indeed the corneal projection is unusually well marked, but the species seems 
very near which baa also a conical projection, though less marked I 

view the difference as on of specific value only, and do not adopt the genus 
Mtktcrattria. Am constituted by Hampson that genus contains four species, one 
from Australia, one from Ceylon, one from South Africa, and olio from Mexico, 
a geqgnqihMlal distribution which does not suggest that the genus is a natural 
<»e. I see ho reason to doubt tbs validity ofjSttthw and Cakmotropa, though I 
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have seen no examples of them, but I think Fosatfrontoa, which also I have not 
seen, must be merged in Sdlurta 

This Tension makes no claim to completeness, but I hope it may mark a 
substantial advance m our knowledge ol the subfumily I have unfortunately not 
been able to consult the Romanoff Memoirs, some species 1 have not seen, and in 
other* mv material is still scantv, or confined to one sex I recognise only five 
Australian genera which maj be easily tabulated 

Table of genera 


1 Hmdwings with 3 and 4 absent 2 

Hind wings with 3 and 4 not both absent 3 

2 Pore wings with 4 absent, 3 and 5 stalked StaHna* 

Forewings with 4 absent, 3 and 5 separate Calamotropa . 

3 Hind wings with 4 absent . , 4. 

Hmdwings with 4 present Emmalocefa* 

4 Forewings with 4 absent Anerastna 

Porewings with 4 and 5 stalked Salurta 


The c? sex shows great variations in the antennae and palpi which aic of the 
greatest value in determining species By them the geneia may bo divided into 
sections which are very convenient and for the most part natural I have staled 
the length of the palpi in terms of the breadth of the eye Although they are 
often shorter in the c?, the difference is not always so great as might appear trom 
the measurements given, as the eyes are often smaller m the ? A t is prefixed 
to genera and species which 1 lm\e not seen 

t Gen Statina 

Rag. N Ainer Phyc, p 19, limps, Proc ZooL Soc , 1918, p 59 
Foiewmgs with 4 absent, 3 and 5 stiongly stalked Hmdwings with 3 and 4 
absent Tvpe, & roseotmctdla Rag from North America 

t Statina ruodobaphklla 

Rug, Nouv Gen, p 50 (1888), Rom Mem vm, p 417, PI 46, f 0 
NorUt Queensland, New Guinea, and Celebes 

t Gen Calamotropa 
limps, Pm Zool Soc, 1918, p 91 

Fore wings with 4 absent, 3 and 5 separate Hmdwings with 3 and 4 absent 
Type, V jndvenvena Hraps 

t Calamotropa fulverivkna 
Hmps, Proc Zool Roc, 1918, p 91 
Northwest Austr 4 Sherlock River 

Gen Anerastria. 

Hb , Vera , p 467 

Forewiugs with 4 absent, 10 separate or stalked Hmdwings with 4 absent! 
3 and 5 stalked Type, A lotella Hb from Europe 

In his revision Hampson makes digndla Hb the type of Anerastna but 
mmy yearn previously, m his Moths of India, he had named lotella as the type, 
and the name has been used in this sense by other authors for many yean before 
that. If Hampson’s restriction of the genus to which lotella ^ 
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oeptedr I should have to adopt Hypsotropha Zol The genus is a large one with 
considerable range of structural variation The secondary characters of the <S are 
most valuable as a guide to the species, and m the absence of this sex a species is 
imperfectly known 

Seetton 1 Palpi of <S ascending and oppressed to frons Antennae of <S 


with dorsal groove and scent-gland towards base 

1 Forewings fuscous or rosy-fuscous veins not outlined 2 

Forewings rosy, veins outlined with whitish microrrhoda 

2 Fore wings with white costal streak 3 

Fore wings without white costal streak 4. 

8 Forewings narrow, apex sharply pointed, termen strongh oblique mpkopleura 
Fore wings moderate, apex round pointed, termen moderately oblique apotomelUt 
4 Forewmgs uniformly fuscous , holophaea 

Forewmgs with fuscous costal streak only zophopleura 


Anerastria s iphopletjra 

Hypsotropha mpkopleura, Turn , Proc Rov Soc Qld , 11112, p 111 
c t with labial palpi H? terminal joint minute, 9 with labial palpi 5, ter¬ 
minal joint one-third Maxillary palpi brush-like Forewmgs with 10 stalked 
This is a much smaller species than the following 
Northern Terr Darwin, Melville Island 

Anehahtru apotomklla 

Pevnpeha apotomeUa, Meyr, Proc Linn Soc NSW, 1879, p 224 — J 
Ampycophora kaploschema , Turn, Fioc Roy Soc Qld, 1903, p 117—9 
Anerastna pleurochorda , Tum , ibid, 1912, p 117 —1 Blnnaphe approxunella, 
limps, Proc Zool Soc, 1918, p 82 

<f with labial palpi 14 , terminal joint minute 9 with labial palpi b, ter¬ 
minal joint one-fifth Forewmgs with vem 10 separate or connate 

Qlund* Duannga, Brisbane, Stanlliarpe. Also from the Arehijielago, Ceylon, 
and India 

Anerahtria holophaea 

Ampycophora holophaea, Turn , Proc Ro> Soc Qld, 1904, p, 42 
Labial palpi curved upwards in both sexes, m <S 1J, terminal joint minute, m 
9 24 , terminal joint i Forewmgs with 10 separate or connate This and mwii- 
meUa are the only species I know m winch the 9 palpi are recurved, m all others 
they are porreot and curved slightly downwards towards apex 
Northern Terr Darwin, Queensland Brisbane 

Ankbastria zophopleura, 

Hypeotropha zophopleura, Turn , Proc. Roy Soc Qld , 1903, p 117 — 
Anerastna plmthma, Turner, Proc Roy Soc. Qld , 1904, p 43, 

df with labial palpi 14 , terminal joint minute 9 with labial palpi 5, ter¬ 
minal joint b Forewmgs with 10 separate, connate, or stalked 

Northern Terr.: Darwin, North Queensland: Claudio River, Townsville, 
Queensland* Brisbane. 

Anebastria hicrorrhoda, n sp. 

M<xpo 4 p**oi» amall r0S y 

<? $. 15-22 mm. Head tosy-oebreous; frons flat with short antenor tuft ot 
scales Palpi pale rosy; m <S obliquely asoendmg, 34, terminal joint one-sixth, 
in 9 porrect, 0*7, terminal joint 4 Antennae rosy-oehreous, in <S thickened, den¬ 
tate, shortly ciliated, with broad dorsal sub-basal groove containing a large tuft 
of fuscoue-tinged scent-hairs; in 9 simple. Thorax rosy Abdomen whitish- 
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grey; base of dorsum oehreous Legs rosy-ochreous Forewings rather narrow, 
costa gently arched, apex rounded, termen obliquely rounded, 10 stalked, rosy; 
veins narrowly outlined in oehreous-whitishj cilia rosy Hindwings 2, whitish; 
cilia whitish. 

Except for the structural characters of the male this is scarcely to be dis¬ 
tinguished from chlorogramma Meyr The $ differs from that species only in the 
slightly longer palpi The d palpi are not abbreviated as m the four preceding 
species 

Northern Teir Darwin from October to February, 3 d and 10 ? examples 
lemved trom Mr F P Dodd 

Sectum 2 Palpi of c? ascending and appressed to frons Antennae of d 
without dorsal gland 

Anerastria minimella 

Maharpha mmtmella, Heaps, Bom Mem vm, 1001, p 392, PL 62, f 11 
Palpi ascending in both sexes with short terminal joint, in d 21, in ? 3J 
Antennae of d with subdorsal groove but no visible gland, serrate, shortly ciliated 
Forewings with 10 separate 

Northern Terr Darwin; North Queensland Thursday Island Also from 
Celebes and Borneo 

Sectton 3 Palpi of d porrect, or at most slightly ascending, at apex usually 
depressed. Antennae of d with dorsal groove and scent gland towards base 

1 Forewings with white costal streak * . , 2. 

Forewings without white costal streak ... 6. 

2 Forewings without well-defined sub^ortal streak . mphoaema 

Forewings with fuscous subcostal streak 3 

3. Forewings narrow, apex pointed, termen strongly oblique , , %casmoput 

Forewings moderately bread, apex round-pointed, termen moderately oblique 
*• * * * * . « *• * . • •« 4 

4 Forewings with dorsum suffusedly whitish. ... .. atereosUcha* 

Forewings with dorsum pale-fuscous .... . euryatusha. 

6 Forewings rosy or greyish, veins outlined with whitish . . . wrgtnMa. 

Forewings not so • . • . 6. 

6 Forewings streaked with brown and spotted with fuscous » » * &yaemato* 

Forewings without markings . . . . martfda* 

Anbrastria niphoskma. 

// ypsotropha mphoaema, Turn , Proc. Roy Boc Qld,, 19X2, p, 112 
Palpi of d 6, of ? 8 Antennae of d thickened, serrate towards base, shortly 
ciliated Forewing with 10 connate or stalked. 

Northern Terr Darwin. 

Ankrastria icasmopis. 

Uypaotropha icaumopia, Turn, Proc. Boy Soc. Qld., 1903, p. 110. 

Palpi of d 6 Forewings with 10 stalked 
North Queensland Townsville. 

AnerastrIjA strreostioha. 

Hypaotropha stereosticha, Turn, Proc Roy Soc, Qld., 1904, p» 41. 

Palpi of d 5, of ? 7 Forewings with 10 stalked. This species should Wot 
be difficult to reeogaiBe The fuscous lrroration sometimes forms % 
streaks Besides the imperfect type, I have a <? from the same locality* 

North Queensland Thursday Island. 
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AKKKA8TRIA BUBY8TI0HA. 

Turn., Proe. Boy Soc Qld., 1003, p. 110. 

Palpi of & 6 Forewings with 10 separate or stalked. This should not be 
confused with mphosema 

North Queensland: Townsville; two examples. 

AxBRiSttU VlHfllNSXiLA. 

Meyr., Proe. Linn Soc. N S.W., 1880, p. 233 — JSrythphUb*a merveUa, limps., 
Rom. Hem. viu., p. 304, PI. 30, f. 24 —Sypootropha nmmca, Turn, Proe. Roy. 
Soc. Qld., 1012, p 113 —Aneraatria ablepta, Turn., tbtd, p. 114. 

Palpi of ef 5, of $ 8. Antennae of <$ dentate, shortly ciliated. Forewings 
with 10 separate or stalked. Vanes in colour from deep rosy through rosy-grey 
to grey, in expanse from 18 to 32 mm, in neuration, and m degree of develop¬ 
ment of white streaks on fore wings. 

Northern Terr.: Darwin, North Queensland: Glaudie River, Cooktown, 
Cairns, Townsville; Queensland. Peak Downs, Duannga, Nambour, Brisbane, 
Stradbroke Island, Mt. Tambourine, Toowoomba, Bunya Mts; N.S Wales Lis- 
more, N.W Aust . Sherlock River, Kimberley Also from New Guinea 

Anerastku dvseimata. 

Jlypsotropha dyaetmata, Turn, Proe. Roy Soc Qld, 1012, p 113 — 
Anerastna acrophaea. Turn, tbtd, p 117 

Palpi of c? 6, of $ 7 Antennae of tf dentate, shortly ciliated. Forewings 
with 10 separate or stalked 

Northern Terr.: Darwin. Also recorded by Hampson from Timor Lant 


Amouaratu haeoida, n op. 
mamdm, faded. 

<f. 2. 20 mm Head and palpi ochreoua-whitish, in <$ fuscous-tmged; palpi 
porrect, in 3 2, in 9 3 Antennae ochreous-whitiab; in <? shortly ciliated, with a 
broad dorsal sub-basal groove containing a large tuft of fuscous seent-haus. 
Thorax ochreoua-whitish Abdomen oehreous-whitish, base of donum ochreous. 
Legs fuscous, paler in 2 Forewings moderate, costa slightly arched, apex round- 
pointed, termen slightly oblique; 10 separate, whitish-ochreous, sparsely worsted 
with pale-fuscous; cilia whitish-ochreous. Hmdwings and cilia whitish 
Queensland: Miles, in November and December; two specimens. 

SecUon 4. Palpi of S porrect. Antennae of <S without dopWl gland, 
bipeetinate, 

' ANBR4STBU BtwmrarJ.i 

Hrnps., Rom. Mem. vut, 1001, p. 897, PI St, f. 18. 
tf.9. 18-22 mm. Bead and palpi fuscous; palpi porrect in both sexes, m 
5, in ? 5. Antennae fuscous; pectinations in £ 8. Thorax pale-fuscous. Abdomen 
ocbreous-whitisb, boas of donum ochreous. Legs whitish; anterior pair famous. 
Forewings moderate, coats gently arched, apex round-pointed, termen obliquely 
rounded; 10 separate; fuscous, becoming whitish towards donum; a subtarminal 
line of fusoous data, sometimes indistinct; a whitish costal streak, narrow at boss, 
broader towards middle, narrowing to a point just before apex; costal edge 
fuscous towards base; fliba fuscous-whitish. Hind wings whitish, tinged with grey 
towards apex and termen; cilia whitish. I have not seen Sampson*# description, 
but my specimens agree in structure- His type is from Queensland 
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Northern Terr Darwin (Dodd), North Queensland* Cooktown, Northwest 
Austr Kimberlcv (M/oberg), Sherlock River 

Section 6 Palpi of <S pormt Antennae of c? without sub-basal gland, not 
pectinate 

1 

From, with long conical truncate horny process 

Frons slightly or not projecting though with anterior tuft 

metdttact ia 
?. 

2 

Forewings with white costal streak 

Forewingb without costal streak 

3 

4 

3 

Head palt-fuseous * , „ 

Head white 

nyssepia 

maororrhyncha 

A 

Forewmgs with fuscous dots and lines , 

forewmgs without fuscous markings , 

, , aetdnias 

6 

5 

Forewmgs ros> palpi 3 to 5 

Forewmgs oihr^ous-grev, palpi 7 

, chloro gramma, 

pmmatheUa 


Anerastru metallactis 
Mc\r, Trans Ent Soc, 1887, p 262 

Frons conical and very strongly projecting with truncate apex Palpi of 9 
6 Forcings with 10 separate or stalked 1 have four ? examples, but for the 
c? characters have had to rely on Meynck and Hampson 
Northern Terr Darwin, N S Wales Bathurst 


Avbrasthia byssfma 

Turn, Proc Ro\ Soc Qld , 1912, p 113 

Palpi in 9 6 Forewmgs with 10 separate, connate, or stalked I bate seen 
no <? of this species, but relv on Hampson for the antennal characters The fine 
longitudinal streaks of fuscous irroration parallel to \eins distinguish it from all 
except met alloc tas f from which it differs m the less prominent frons, and clear 
white costal streak on forewings 

Northern Terr Darwin, Northwest Anstr Kimberley (Mjoberg) Hampson 
records it from Queensland 

Anfraatria maororrhtnoa, n sp 
MOKpo'pi/yx 01 * long-nosed 

d 1 18 mm Head white Palpi in <S 7, grey Antennae grey; in cJ dentate 
with tufts of cilia (l') Thorax white, patagia grey Abdomen whitish, base of 
dorsum ochreous Legs fuscous, posterior pair whitish Forewmgs rather narrow, 
dilated {wistenorlv, costa straight to near apex, apex pointed, tentien scarcely 
rounded, oblique, 10 separate, grey, towards dorsum suffusedly whitish with grey 
irroration, a white costal streak from base to neai apex, on costal edge irrorated 
with gr<\, nha gre\ Hmdwings 2£, grey-whitmh, terminal edge grey, aha 
whitt 

North Queensland Townsville in April, one specimen received from Mr F. P 
Dodd 

AnERASTRIA A01DNIAS 

Hypsotrnpha attflmoH, Turn , Proc Rov Soc Qld , 1903, p. 117 

Palpi of cf 5 Forewmgs with 10 stalked 

North Queensland Townsville 


Anerastru chloroobamha 

Meyr, Proc Lmn Soc N S W., 1889, p, 1116 —Bypmroph* rhodostteka* 
Turn, Proc Roy Soc Qld , 1903, p, 116 
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Palpi of tS 3, of 2 5, Antennae of <$ serrate, shortly ciliated Forewmgs 
< vnth 10 stalked in a long senes examined 

Queensland: Duarmga, Brisbane, Rosewood 

AnERASTHIA PS AlfATHELLA 

Meyr, Proc Linn Soc NSW, 1879, p, 234 —A. nitcns, ButI, Trans Ent. 
Soe , 1886, p 440 ,—A bciltora, Turn, Proc Roy Soc Qld, 1912, p 116 

Palpi of <$ 7, of 2 9. Antennae of <$ shortly ciliated Forewmgs with 10 
separate or stalked My material is scanty, but 1 think the subdorsal and sub- 
terminal fuscous dots sometimes present arc merely varietal 

North Queensland Cairns, Queensland Peak Downs, Brisbane, Dalby; NS 
Wales Sydney, Viet Fernshaw 

Unclassified Species 
AnBRASTRIA LAR0P18 

JTypsotropka laropts, Turn , Proc Roy Soc Qld , 1912, p 113. 

Unfortunately the type has been destroyed by an Anthrenum, so that only 
one forewmg remains Further material is required to establish its distinctness 
Northern Terr.* Darwin 

Anerastbia eras mi a 
Turn, Proc Roy, Soc Qld, 1912, p 117 

PaJpi of 2 7 Forewmgs with 10 separate <S unknown I think this is a 
good species 

North Queensland* Herberton 

Aneiiastru aroosticha 
Turn, Proc Roy Soc Qld, 1912, p 115 

Palpi of 2 4 Forewmgs with 10 separate c? unknown Like vtrymella, 
but with shorter palpi and costa of forewmg less strongly arched 
Northern Terr Darwin 

ANEIU8TRU AKAEirOPIS 

Turn, Pioe Roy Soc Qld, 1912, p 116 

Palpi of 2 6 Forewmgs with 10 stalked Very like psamathella , but wuth 
shorter palpi and apex of forewmg less acute The c? is required for certainty 
Northern Terr . Darwin 

t Anerastria minouams 

Low, Trans Roy Soc S Aust, 3903, p 52 North Queensland 
t Anfrastria xiphiukla 

Low., Trans. Roy Soc S Aust, 1903, p 52 North Queensland 
f ANbRASTRU TALIEIXA 

Hmpe, Rom Mem vui, 1901, p 402, PL 53, f, 17 Queensland 
t Anrrabtria euryzona* 

Hyppotropha evryxona, Meyr, Ent Mo Mag, 1882, p, 256, Rag, Rom Mem 
vm, p 382, PI 39, f 13. 

Unfortunately l have been unable to consult either of these authorities 
South Austr.: Wimbara* 
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Oen. Saluria* 

Bag, Ann. Soc Ent Fr,, 1887, p* 258. 

Fore wings with 4 and 5 stalked, 10 separate or stalked* Hindwmgs w® 4 
absent, 3 and 5 stalked Type, 8 macukvvttetta Bag. from the ICed^tan^att 
region 

Section 1 Palpi in £ ascending, appreesed to irons, abbreviated. Antennae 
of c t umpectinate, with large sub-basal, dorsal groove and gland. 

Saluria adenocera, n.sp. 
teyroMpos, WJ th glandular antennae 

£ 22 mm Head pale-fuscous Palpi m c? short (li)> curved upwards and 
appresKed to frons, pale-fuscous Antennae pale-fuscous, pectinations in £ 1. 
Thorax pale-fuscous Abdomen whitisb-oohreous Legs pale-fuscous, posterior 
pair ochreous-whitish Forewings moderate, costa gently arched, apex rounded, 
tennen obliquely rounded, 10 stalked, pinkish-grey; veins obscurely whitish, eilia 
grey-whitish Hindwmgs 2, grey-whitish, cilia whitish 

North Queensland Kuranda near Cairns in December; one specimen received 
from Mr F P Dodd 

f Saluria leuotneubklla. 

Fomfrontia leuconeweUa , Hmpe, Rom Mem vm., p 339. 

I do not know this species, but from Hampson’e description place it here. 
The antennae are said to be umserrate, which may be taken as shortly umpectinate, 
the frons has a truncate conical prominence, and the cf has a small median costal 
fold with a small patch of androcoma on underside of forewing In other struc¬ 
tural characters it corresponds with the preceding species. 

North Queensland. Cooktown. 

Section 2. Palpi of 6 short, ascending. Antennae of £ with sub-basal dorsal 
gland, not pectinate 

Saluria rbodoessa. 

Turn, Proc Roy. Soc Qld., 1903, p 120.—t 5. disttetetta, Hmps, Proc Zool. 
Soc , 1918, p 101. 

Palpi of £ ascending, 1}, of 2 porrect, 5. Antennae of £ thickened, very 
shortly ciliated Forewings with 10 separate, connate, or stalked; 4 and 5 abort- 
stalked, sometimes nearly connate Hindwings with 8 and 5 short-stalked (1 cf, 

3 2), or very closely approximated for some distance (2 ? certainly of the same 
species), 7 anastomosing or closely applied to 12. S dattcteUa Bmps, may be 
a synonym, but if so 1 doubt the Brisbane locality 

North Queensland Cairns, Townsville. 

Section 3 Palpi of £ porrect Antennae of df without sub-basal dorsal 


gland, umpectinate 

1 Antennal pectinations of £ over 2 .* £L 

Antennal pectinations of £ less than 1.. kotochra* 

2 Antennal pectinations not extending to middle ... .. ptiurostooha* 

Antennal pectinations extending beyond two-thirds . ftfffuuflftO- 


SAUTHIA FLXUROSTtOHA. 

Hypeotropha pleurmUcha, Turn., Proc Roy. Soc. Qld., 1908, p, 115. 

, Palpi of £ 4 Antennae of £ with long pectinations (8) net ^ 

middle, remainder of antennae ciliated. Forewings with 10 
North Queensland Townsville 
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Salobu omrcoBX 

Povjadia ctmuoha, Turn., Proc. Boy. Soo Qld., 1812, p. lift. 

Palpi mi ’ 8J to 4; in ? 7. Antenna?; of S with long pectinations (9) ex¬ 
tending nearly to apex. Forewings with 10 separate, connate, or stalked, most 
commonly the hot. A variable species. The whitish costal streak, rarely very 
distinct, may be absent in both sates A postmedian, a sub-dorsal, a series of sub¬ 
terminal, and another of terminal dots may be present, but are all i n cons t a nt > 
Northern Terr.: Darwin, North Qneensland* Townsville 

Saloku holoohra. 

Poujadta holochra, Torn., Proc Boy Soo. Qld., 1903, p. 121. 

Palpi of d 6 Antennae of <S with pectinations very short (4), ending in 
tufts of short cilia, and extending to apex Forewings with 10 separate 
Viet Birchip 

Unclassified Species 
Salubu callirhhoda 

Poujadta calhrrkoda, Turn, Proc Roy Soc Qld, 1903, p 120 
Palpi of 9 6 Forewmgs with 10 connate <S unknown Apparently dis¬ 
tinct but further discoveries may unite it with rhodoessa. I know only the type, 
but have seen a second example 

North Queensland: Townsville, Claudie River 

Saluru leuooneuba 

Poujadta leuconeura, Turn, Proc Roy. Soc Qld, 1912, p 118. 

Palpi of 9 3} Forewings with 19 separate Hindwmgs with 7 closely ap¬ 
plied to 8, but not anastomosing & unknown 
Northern Terr • Darwin 

SalubU gbammivena 
H mps., Proc. Zool Soc, 1918, p 99 

Palpi of $ 7 Forewings with 10 separate I have not seen a <f, bnt ac¬ 
cording to Hampson the antennae of that sex are not pectinate, bnt have the sub¬ 
dorsal groove and gland. 

Northern Terr Alexandria; Northwest Austr.. Sherlock River. 

SALUBU DBSKRTELLA. 

Hmps., Pros. Zool Soc, 1918, p. 97 

Palpi of 2 7. Forewings with 10 separate. Hindwmgs with 7 closely ap¬ 
plied to 8, not anastomosing cf unknown 

Northern Terr.: Alexandria, Queensland' Charieville; Northwest Austr * 
Sherlock River. 

t SALURIA NXDBICELLA. 

Hmps, Proc. Zool. Soc, 1918, p. 98. 

Queensland, Peak Downs. 

i Salubu NBOTOUELLA. 

Euearphta usotomeQa, Meyr., Proc. Lum Soc. N,S¥. t 1879, p. 226; Rag., 
Bom. Mem., p. 363, pL 7, t. 26. New South Wales. 

t Salubu skbixebella. 

JZuoorpkia eudfsrsUa, Meyr., Proc Linn. Soo N.S.W., 1878, p. 208; Bom. 
Mem. viiL, p. 806, PI, 80, f. 2. New South Wales. 
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A REVISION OF THE AUSTRALIAN ANEHASTRIANAB, 

I have two 9 examples of an undescnbed species which I refer here, though 
it resembles Emmalocera in vein 4 of hmdwmgs separating from 6 before margin; 
4 and 5 of forewmgs are strongly stalked 

Gen Emmalocera 

Hag, Nouv Gen, 1888, p 38 

Forewmgs with 4 and 5 closely approximated at origin and for a short dis¬ 
tance, rarely connate or short-stalked, 10 separate or stalked Hindwings with 3 
from lower angle of cell doselj approximated or connate with 4, 6, which are 
stalked, 7 closely applied to 12, sometimes anastomosing Type, E leucoctneta 
Wlk from the Archipelago 

Differs from Saluna in the presence of 5 in the hmdwmgs, and the separation 
of 4 and 5 in the forewmgs Neither distinction is absolute; rarely m Saluna 
vein 5 of hmdwmgs separates near margin, rarely in Emmalocera veins 4 and 6 
of forewmgs are short-stalked, but taken together the differences are probably 
sufficient 

Section 1 Palpi of <J ascending Antennae of c? umpectinate with sub- 
basal dorsal groove and gland 

Antennal pectinations of <S 3 . longiramella 

Antennal pectinations of <J 1 or rather less lattUmbella. 

Emmalocera lonoiuamella 

Hmps, Rom Mem vm, p 316, PI 52, f 16 

Palpi of <? ascending, 3£, of 9 porrect, 6 Antennae of <f with long pectina¬ 
tions (3) extending nearly to apex Forewmgs with 10 separate, 4 and 5 ap¬ 
proximate at origin, connate, or very shortly stalked, greyish-pink, with whitish 
costal streak* The absence of a fuscous subcostal streak will usually distinguish 
it from lattUmbella, but not always, and I know no way of certainly distinguishing 
the 9 

Northern Terr Darwin (2 9), North Queensland Townsville, Queensland 
Brisbane 

Emmalocera latilimbella 

Papua latilimbella, Rag, Bull Ent Soc Fr, 1889, p 220, Rom. Mem vm, 
p 313, PI 30, f 7 —Polyocha rhabdota f Turn, Proc Roy. Soc Qld, 1903, p 
122 —P achrosta, Turn, ibul, p 122 —? Emmabcera racUatella, Hmps., Rom 
Mem mu , 1901, p 315, PI 52, t 21 

Palpi of cf 2£, ascending, of 9 6, porrect Antennae of <f shortly mupeetmate 
(two-thirds to 1) with tufts of short cilia. Forewmgs with 10 separate, connate, 
or stalked, 4 and 6 approximated, connate, or very shortly stalked Hmdwmgs 
with 7 closely approximated to 12, rarely anastomosing 

A common species, of which I have a large senes It vanes much in colour¬ 
ing of forewmgs, from a pink as defined as m longtrameUa through various shades 
of pinkish-grey to wlulish-grey, usually there is a fuscous subcostal longitudinal 
streak, sometimes strongly pronounced, but sometimes absent Hampton was 
right m placing rhabdota and achrosta here and, though I have not seen the des¬ 
cription of rwkatella, I strongly suspect it is the same. The length of the an¬ 
tennal pectinations \anes a little, and in some tho antennae w eig h t be almost 
equally well described as serrate 

North Queensland Cairns, Atherton, Herberton, Queensland * Brisbane, Strad- 
broke Island, Coolangatta, Bunya Mta., Dalby, Stanthorpo; N 8 Wales; Tabnlam, 
Ben Lomond (3,500 ft) Also from New Guinea. 
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Unclassified Species 
Emmalocera achhomatklla, 

Polyocha achromatella, limps., Proc Zool Soe, 1018, p 126 —f Emmalocera 
eremochroa, Hmps, ibid, p 130 

Palpi of 2 8. Forewmgs with 10 separate, 4 and 6 very closely approximated 
for a short distance Hind wings with 4 and 5 shortly stalked, 7 anastomosing 
with 12 £ unknown 

These particulars ore taken from a single example In Hawpson’s first type 
4 and 5 of forewmgs appear to have been short-stalked 

Queensland Dalby, NS Wales Broken Hill, t Northwest Austr Sherlock 
River 



462 


ON SOME ABNORMAL SUGAR-CANES 


By Thos. Stkel. 
(Plate xxxvm ) 

[Read 26th September, 1823 ] 


During a period of many years* service with the Colonial Sugar Refining Co, 
Ltd, of Sydney, I took every opportunity which offered of securing specimen* 
of abnormal sugar-canes Through the kindness of several colleagues in the 
service* notably Messrs M P* Brownngg, M S Barnett, the late James Clark 
and the late W A Speight, 1 was able to secure a number of somewhat interest¬ 
ing teratologies! specimens of which I have had drawings prepared The 
specimens themselves are preserved m formalin and deposited in the Museum of 
the Botanic Gardens, Sydney 

Most of the specimens ore products of seedling canes, which have proved 
more prolific in this direction than those grown in the usual manner from pieces 
of the cane-stalks termed “sots n 


Plate xxxvm, fig 1, shows forking, a rare occurrence in a monocotyledon. 
This was from a seedling Salangore cam and, though not a characteristic of this 
particular variety, was of occasional occurrence The same peculiarity is seen in 
figs 3 and 4, seedlings from the variety known as stnped Singapore, and, like 
fig 1, raised at Hambledon plantation, Queensland, by Mr. Clark. Besides fork* 
mg, these show several sets of double and one of tnple budding The forking 
was considered by Mr Clark to be due to the multiple budding. About 6 per 
cent of the stalks showed forking and multiple budding, many others died off in 
Ihe effort, thus seriously affecting the yield; the quality also was poor When 
used as sets for planting, the peculiarity was reproduced m about the same 
ratio The buds in sugar-cane are normally placed alternately on the stalks and 
these specimens follow tbs rule. It will be noticed that one of the pairs in fig. 
4 has the buds separated by a notable distance, and this is also apparent at the 
forking point in both figures 


Pig 2 represents a cane having egg-shaped joints It was grown at HamMs- 
don, Queensland, from seta and was stated to have been brought from Singapore 
by Chinese f or eating purposes. It -was a poor cropper, bat very sweet. 

Figs 5 and 10, a seedling from the variety known as Salangore, bm a number 
of bods suppressed Occasionally whole stalks occurred having an bnfr, This 
*■* 5u P00r °® ne ““ was «®*<kre(l to be a degenerate due to 

Pig. 6, an example of a variety from Mauritius, named “Hybrid Footuwoo,” 
grown from a set, is very subject to multiple budding, tnple and quintnajtebadc 
being common The figure shows a five bod example, flat* from tbeJnritbde 
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budded canes when planted usually produce normal plants, with a proportion of 
multiple budded stalks. 

Figs. 7 and 9 grown from sets ot a one brought from Mauritius, and known 
as “0 S Xew seedling/’ show a malformation common in this variety, about one- 
third of the stalks being so affected. The short malformed joint is usually 
hollow. 

Fig. 8 is an unusual instance m which all the joints are malformed. It 
bears a distinct resemblance to Fig 3. 

Amongst the specimens there is an interesting example grown from a set of 
Badilla cane, in which there are two opposite buds at every node, the buds at the 
alternate joints being placed at right angles to one another 

The wternodes are very *sbort, bang only 11 mm. in length. The nodes are 
of norma) length, 11 to 12 man., while the diameter of the stalk is also normal, 
about 45 mm I have no information as to whether part only or the whole 
stalk was malformed. * 

An example of a precisely similar malformation m a cane known as Yellow 
Jamaica is described and figured by F. Zerban, of the Sugar Experimental 
Station, lama, Peru (Intemat Sugar Journ, xi., 1909, 198) One stalk only was 
found 

In canes of normal growth the length of mtemode vanes as a rule from 100 
to 150 mm, but occasionally under favourable conditions longer joints are pro¬ 
duced I have seen canes in the tropics with the mtemodes 200 to 225 mm Dry 
or cold conditions produce short intern odes In two-year-old cane grown in places 
like New South Wales, where it is subject to frost, the middle part of the stalk 
or winter growth has always got short joints 

Although there is evidence that sugar-cane has been grown from seedlings— 
probably self sown—in a more or less desultory manner at many different places, 
over a period of many years, it was for a long time widely held that the plant, 
through long cultivation from sets, had lost the power of producing fertile seed 
Some varieties do not appear to produce fertile pollen, but can themselves b* 
fertilised from other varieties. Much information on these aspects of the sub¬ 
ject is given by Noel Deer m his book (Cane Sugar, 1921) 

Some peculiarities have been noticed m the experimental cultivation of seed¬ 
ling canes in Queensland. The buds are found to vary greatly in shape amongst 
the different varieties, there being large, sm$ll, round, flat, pear-shaped, pointed 
and prominent buds Seedling canes are of various colours ranging through 
many shades of green to red, purple and black, and it has been noted that, though 
well developed stalks were raised from seeds yielded by stuped canes, none of the 
seedlings was striped, with the exception of an odd stalk of a purple cane which 
showed faint stripes on its upper half, the lower portion next the ground being 
of a uniform purple colour. In a dozen stools raised from Striped Singapore, a 
yellow cane with purple stripes, the canes were all either green or purple, chiefly 
the latter, but without any trace of atnpes Sets of striped canes when planted 
produce similar striped canes and it ifi interesting to find that this character is 
not reproduced in seedlings. 

Xu considering the damnation of stupes in seedling eases, it must be re¬ 
membered that mutt, at any rate, of the numerous varieties in cultivation have 
arisen from the original stock through selected propagation by sets* Probably the 
original wild cone was a plain ydtew, green, or purple* without atnpes, and the 
etripeteM awdUnf, are amply maff to aa toward the original la my examination 
of Fijian wild eane (Frew linn, So*. N.S. Walea, xhi, 1921, 488) I found that 
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two colours of stalks grew mixed together, plain red and plain yellow, without 
stripes 

Much variation in length and thickness of stalk occurs amongst groups of 
seedling cones Some may be no thicker than a pencil, whilst others have large 
massne stalks Some tend to be recumbent, whilst others grow quite straight 

DESCRIPTION OF PLATE XXXVIII 
Abnormal Sugar-Canes 

Fig 1 Forking of sugar-cane Fig 2 Egg-shaped joints Figs 3 and 4 
Forking and multiple budding Figs 5 and 10. Suppressed buds Fig 6 
Multiple budding Figs 7, 8 and 0 Malformed joints 

(Figures 1—10, x two-sevenths) 
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THE STROPHOMENIDAE PROM THE FOSSILIFEROUS BEDS OF 
BOWNING, NEW SOUTH WALES 

Part I Stropheodonta 

By John Mitchell, late Principal of tbe Newcastle Technical College and School 

of Mines 

(Plates xxxix-xlu.) 

| Read 31st October, 1023 ] 

Introduction 

The history of the Stropheodonta group in Australia is a bnet one, for the 
only forms belonging to it yet recorded from Australian rocks are the species 
described by Mir Chapman (Proc. Roy Soc Vic, 16 (ns ), 1903, 69-73, PI xu, 
figs 5-7 and PL xu, figs 1-6) from Lilydale, Vic and considered by him to be of 
Upper Silunan age (Yermgian) They include the following species — 
Stropheodonta {Leptostrophm) alata Chap, S, ( Brachyprwn) hlydalensts Chap 
and Strophonella euglyphotdea Hall 

In the present paper the following species of Stropheodonta are described, 
all except S tarloenm being from the Bowning (Bounyongtan) Beds which are 
practically the equivalents of Mr Chapman’s Melbournian and \enngian Beds, 
and of Barrande’s Wages E and F of the Upper Silurian of Bohemia — bende- 
ntnenms, tnlverdalenm, borsemden, cornea, pfiolaenotdes, transverse, hlydalensu 
Chapman, quadrata, mcerta, dawdn, nunuta, tarloenam, boumtngenste, otnato- 
coatata, atnato-punctata, frapihs and ap. indet All are new except hlydalmne 

A remarkable thing about the Stropheodontas from the Bowning Beds is that 
those found in the Lower Tnlobite beds and in beds below that horizon possess, 
' almost without exception, spines proceeding from tbe cardinal angles and, in this 
particular, differ from foreign members of tbe group among which the possession 
of spines proceeding from the cardinal angles is very exceptional. These spines, 
together with the Leptostropbiaa character of their hinge {dates and teeth , in¬ 
dicate their archaic origin The forma derived from the upper beds are 
without cardinal processes and have the hinge-plate and teeth str ongly developed; 
except for their smell size, they appear to be more closely allied to Devonian 
than Silurian types In Wee and in other respects the Bowning forms of the 
group differ from foreign types, S. varistnata Conrad and S, per plana Conrad, 
from the lower Helderberg, are the only ones among the many North American 
species which bear striking resemblances to any of the local types 8 . boneo*dm r 
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m size, shape, having a depressed umbonal area, and being strongly inflated ven- 
trally, resembles S lawtrwta S cuglyplmden ('hap. has some features m 
common with S per plana A close agreement in the two sets ol t\pes cannot be 
expected consider mg the great distance which separates them 

One of Ihe most striking things observable in the local turns irom the older 
beds ih the absence oJ defined must ular areas on the bradnal \ahes Anotbei 
loatme found, almost if not altogether without exception, is the lateral extension 
ol flie hinge-plaits into long, aeieular, straight spines or pmesses Jn a few 
<ases spine** of tins natiue are known to occur on foreign Stropheodonta and 
Stiophomlla, but with spoils tiom the older beds at Bownmg, the occurrence is 
the rule and not the exception This spination of the lAtero-cardinal angles seems 
to have la longed, in Australia, to the more anaent forms of the genus, just as 
appears to have been the ease with some Stropheodontos of North America as, 
for example, Brachyprion led a Billings Soon after passing above the Middle 
Tnlobite Beds ol the Bonnvongian senes, this type of Stropheodonta is no longei 
met with, but instead, a group of small forms makes its appearance This group 
may be divided into two or more types- the smaller and more ancient t>pe, whieli 
apx>ears llrst in the Lovvei Tnlobite Beds of the Bowmng formation, is repre¬ 
sented b\ Slrojtheodonta nunuta , another by Stropheodonta daeuii and perhaps 
still another by Stropheodonta atnato-punctata 

Besides the species dealt with m the present paper, time are several others, 
the dctcinunation and description of which has been deterred tor the present 
Thev have < hiefly been collated from the Lower Limestone Beds of Derrengulien 
Creek 

It ma\ be stated that i have <oiupured the Ktioplieodontas included in the 
present paper with those desenbod and figured from the Devonian of tine Nor¬ 
thern Shan States bv F R Cowper Reed (Pal Indiea, (NS), Vol 2, mem 5, 
1908), and find none of those to be closely related to the Bowmng forms It ap¬ 
pears, as is to be expected, that the fauna of the Shan States lias closer affinity 
with the European fauna than with that of Australia 

In conclusion, I wish to thank Professor Sir Edgeworth David for lus help 
in having tin specimens photographed for the plates, Mr W S Dun, Palaeontolo¬ 
gist to the Geological Rurvev of NSW, for assistance in various ways and Dr 
T Anderson, Director, Austiahau Museum, for access to literature Further my 
cordial thanks are tendered to Mr H G Gooch for the photographs illustrating 
the pap« r 

S'lKormonos v\ 11 sp (PI xxxix , figs 1, 2, PI xli, fig ]8) 

Pedicle valve subsemiurculur to subquadrate, strongly convex about the mus- 
lului niea, somewhat depressed towards the lateral mat gin Tile test is absent 
and has htt no trace ot the rad 1 a Is, but the vascular system is clearly exposed, 
(he whole smtnet ot the valve is densely covered with fine punctures Hinge- 
plate tairlv with and evidently produced laterally into spines, but they are not 
shown on the specimen, muscular sears triangular, prominent and separated 
medially by a short und shallow septum, umbo moderately prominent and bifid 
Dimension, Length 12-13 mm , width 17-18 mm,, depth (approx ) 3 mm 
The brmlnal valve is unknown 

One specimen lias the test partly preserved, and shows the radial* 

In outline this species resembles both S etnata Hall and S perpkwa 
Conrad, but not m jjthcr icspeets 
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Loc apd horizon - Yftss-Buruwa road near Rendenme public school, Lime¬ 
stone Creek, and Bownmg Creek, Parish of Bowning—Low er Trilobate bed*, of 
the Boutnongian Beds 

STROPHfiODONTA SILVBBDAUCXMS, n Pp (PI XXXIX , % 3) 

Pedicle valve (partly testifcrouH) large, subsemicircnlar, strongly convex 
Radmls numerous, not prominent, indistinct towards the cardinal angles Con¬ 
centric striae numerous but indistinct Umbo prominent and depressed dorsallv, 
muscular scars not exposed Hmge-plate moderately wide, straight, produced 
into long spines at the cardinal angles Punctures fine and muneroiuf Brachial 
\alve not known Dimensions Length 20 3 tnm , width 26 5 min 

This is the largest of the Bowmng Stropheodontat, but is onlv of medium 
size when compared with some from other countries In swe and in having the 
lunge-plate produced into spines at the cardinal angles it resembles 8tropheodonta 
perplana, a* it also does in possessing slightly wrinkled radials 

Loc and horizon —This species was collected fiom a tlnn bed of shale inter- 
bedded with the lower limestone beds near the junction ot Derrengullen and 
Limestone Creeks, Pnrish of Derrengullen, Countv King Upper Silurian 

STnOPHJODOKTA UOHSEOIDES, nsp (Pi XXXIX , figb r >-8, PI xl fig 0) 

Brachial valve attains its greatest concavity medially arid between there amt 
the beak slopes gradually, it slopes more steeply towards the ventral margin, 
sill semicircular, ventral margin mildly rounded, sides almost vertical, radmls 
faint, hardly visible on mam (nontestiferous) specimens, simple, numerous, cwnly 
spaaed. Muscular scare and umbo invisible Hinge-plate long, relative!v wide, 
straight and produced into long slender spines at the cardinal angles, teeth small, 
few m number and borne on a low knife-edged ridge extending medially along 
the plate on each side of the beak The valve has a very baggy or purse-like shape 
Punctatiou invisible The following is the description of what is assumed to be 
the pedicle valve Strongly couvex, except adjacent to the cardinal angles where 
it is depressed Ribs numerous (about forty), thread-like, not so wide as the 
interspaces, famt near the cardinal angles Punctures fine and of even size, not 
present near the margins Muscular area triangular and prominent Hing£- 
plate straight, produced into spines at the cardinal angles A very delicate septum 
present Dimensions * 12-16 mm, long, 18-22 mm wide 

This is the largest Stropbeodonta from the Lower Trilobite beds of the Bowmng 
Beds, but it is much smaller than some from the limestone beds of Limestone 
Creek, and still smaller when compared with such species as S dem*$a Conr and 
8 concava Hall from USA It does not closely resemble any foreign species 
which has come under my notice nor is it identical with any of those described by 
Mr, Chapman from Victoria (Proa Roy Soc Viet, 1903, 60-62, Pis. x-xn ) 

As the valves of the species have not been found conjoined it is not absolutely 
certain that the valves described above belong to the one species, but they ware 
found in association and agree dimensionally, hence the assumption that they re¬ 
present the two valves of a single species appears to me a reasonable one 

Loc and horizon —Lower Tnlobite beds of the Bounyongutn Beds, Bowmng 
Creek, Stlverdale and Hatton’s Corner, Yam River, associated with Enennums 
boumingena *, mitehell «, Ceratoocphala vogdesi, C, jackt, C pkatoenocephala, 

Odontopleum bovmingensis, etc* 
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Stropjjkoponta oonjoa, n»sp (PI xl , fig 10) 

Pedicle valve obverse conical, evenly convex, radials thread-like, numerous 
conspicuous on the median part only, and consisting of primaries and secondary 
interpolations, uinbo fairly prominent, muscular area distinct, hinge-plate narrow, 
straight and produced into spines laterally, teeth small, numerous and apparently 
otcurnng along the whole length of the hinge-plate, except under the beak; punc- 
tation quite indistinct Brachial valve unknown Dimensions Length 96, width 
11 0, depth (approx ) 3 mm 

The distinctive lectures et the species are its reversed conical shape, the 
appioximato equality of length and width and its long gucular lateral processes 
ot the lunge-plate ; 

Loc and horizon —Minahan’s selection, Bowmng Creek, on© and a half miles 
NW ot Bowmng township, Parish of Bowmng Lower Tnlobite beds of the 
Bounyongian Beds j 

KtKOVHKOUOKTA PHALVKNOIDES, 11 Bp (J^l xl , fig 11) 

Pedisle valve convex, depressed neaf ^the cardinal angles where also the sur¬ 
face is smooth in nontestiferous specimens Rubs not prominent, ridged, con¬ 
sisting ot about twelve primaries and tenNseedadary interpolations, interspaces 
shallow The whole surface very finely punefe\gl, except near the margins, umbo 
prominent, mumc nlar area triangular, divide&Jsy short and faint septum, and ill- 
defined Hinge-plate narrow, straight, protNpsM/into long acicular spines at the 
cardinal angles, teeth tew and very small ^B.&hml valve plain or very slightly 
convex, nbs indistinct, of irregular outline, ^n number apparently equal to those 
of the pedicle valve, concentric lines faintly visible Hinge-plate, teeth and spines 
■ot the cardinal angles similar to those of theJpther valve, umbo and muscular area 
quite inconspicuous Dimensions Length 8^width 11 0, depth 1.5 mm. 

The two valves of this shell have not/been found in conjunction and there¬ 
fore the placing of the two under one specie^ may not be comet, but this will 
not affect the specific determination, as that is fMinded on the pedicle valve The 
specimens used for the above description are nbntestiferoua, as arc most of the 

unens of shells recovered from the mudetonesl of the Bownmg Beds, and it is 
from these mudstones our Stropbeodontas are chiefly obtained, hence they, like 
the tnlobites in general, must have been dwellers in muddy areas 

hoc and horizon —Mmahan’s selection, Bowmng Creek, about one and a 
quarter miles N W of Bowmng township, Parish of Bownmg Lower Tnlobite 
beds of the Bownmg (Bounyongian) Beds 

SthOPH fc/DDOJCTA TRAKftVKBSA, nap. (PI Xl , flg. 1$) 

Pedicle valve (testless) mildly convex, transversely semielliptic, nearly twice 
as wide us long, hinge-plate narrow, slightly elevated medially; muscular scan 
mdmtmct, spines of the lutero-cardmal angles of the hinge-plate Jong and ad* 
cular, teeth very small and numerous; little or no trace of radiate and punctures 
is visible Dimensions Length 7 0, width 14.0 ram approximately 

A testless specimen of what appears to be a brachial valve of this species is 
before me but jh fragmentary It is almost flat, shows traces of a few ribs 
about J mm apart, separated by relatively wide and shallow spaces, muscular 
seam and cardinal process quite indistinct and in outline similar to the pedicle 
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valve described above The outstanding features of the species are its relatively 
great width, flatness, inconspicuous muscular scars and umbo 

Lov and horizon.-*- Mwahan's selection, Bowntng Creek 

Strophkooonta sp indet (PI xl, fig. X4) 

This is represented by a pedicle valve from the Lower tnlobite beds of the 
Bounyongian Beds at Berrengulleu Creek Its features are too vague for deter¬ 
mination It is strongly <imvex, umbo prominent, radials about forty, hinge- 
plate produced laterally into spines, teeth small and arranged along the whole 
length of the plate between the beak and lateral angles 

Stropiihoiionta (Bbaohyprion) iji,ydalf!\sis Chapman (PI xl, flg 15) 

Pedicle \alve sutxpiadrute, moderately convex, depressed adjacent to the car¬ 
dinal angles, ladials very numerous, concentne lines indistinct, punctures fine, 
ver> numerous and arranged along the interspaces Muscular area prominent, 
triangular and large, umbonal slopes prominent and for a short distance from the 
cardinal area bounded by a row or two of relatively large punctures, a shallow 
and narrow septum extends trom the cardinal margin medially almost to the ven¬ 
tral boundary of the muscular scars, cardinal area narrow; teeth faint and ap¬ 
parently of the Lcptostrophinn type Lateral margins nearly vertical, anterior 
rounded and, if a point be taken medially 6 mm from the cardinal margin, the 
portion anterior to this forms a semicircle Dtmciwom Length 18 0, width 24 0 
mm, Approximately 

The specimen used for the above description is testless Although there are 
no spines on the valve now before me extending from the cardinal angles, I am 
inclined to the opinion that originally such were present 

The resemblances m tins to Stropheodonta ( Brachypnon ) Itlydalensis Chap¬ 
man, are so striking that I place it with that species, they agree m the external 
features of nbbing, punctation and outline, but in some other respects they 
differ Dimensionally Chapman’s species is larger than ours and the ratio of 
length to width is a little different m the two; our specimen is a pedicle valve 
(cast) and shows rather indifferently the internal features only 

Mr Chapman places )m specimen in the subgenus Brachypnon . I am in¬ 
clined to place the New South Wales form with Leptontrophta It may lie pointed 
out also that our fossil occurs m strata older tlian the limestones of Limestone 
Creek and much older than the Yenngian, but probably equal in age to some of 
the lower Melbournian Beds. 

hoc and horizon —Railw ay cutting about three-quarters of a nule west of 
Bowmng railway station, from rocks near the base of the Downing Beds Upper 
Silurian 

STROPHtCODONTA (LbWOSTHOFHU) QTJADRATA, ft,ftp (PI x) , flg 16) 

Pedicle valve quadrate, mildly and evenly convex. Radials fairly numerous 
and dichotomising near the margins at least; muscular area and umbo moderately 
prominent; along the bases of the umbonal slopes are some punctures of larger 
size than occur elsewhere on the cast. Punctures most numerous and distinct on a 
sane enclosing the muscular afea; outside of this zone they are finer and indistinct 
Cardinal area narrow, straight and produced laterally info spines* Hinge-plate 
narrow and its teeth indistinct Anterior adductors narrow, didnetors large 
Dimension* • Length 12.0, width 13 0 mm. 
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This species resembles the pieceding one in some respects; but differs from 
it in being wjuarei, less densely punctate and radiate 

Lor and horizon —The same as for the preceding species 

Sthopiikohon'ia iwckrta, nsp (PI xh,flg 17) 

Braclnal valve (testless) concave, depressed near the cardinal angles and 
laterul 1\, must ular seals fiabcllate and indistinct, a verv conspicuous septum ©x- 
tends trom the* taidmal area medially tor three parts ot the length of the val\e 
Cardinal area narrow teeth strong and divergent Only traces ot punctures 
\imble, none of the nlrs remain Dimension* Length 12 5, width 18.75 mm 

The chid reason for giving this specimen specific rank is the presence of the 
unusual septum which is distinctly different from that observed m other local 
species Ahsoi mted with *s quad rat a at the same locnlitv 


Sthopjihoiionmta daytiu, nsp (PI xli, figs 19 - 21 ) 

Shell con<a\o-(onvcx, small, snbsenncircular 

Brmlnal valve mildly and evenlv concave, laduds consisting ot threadlike 
primaries, between each pair o! which occurs a secondary and on each side oi a 
secondary is a tertiaiv interpolation, there seem to he about eight primary ribs 
on tech aidt id the mcslial one Muscular scars circular, the diductors are 
separated fiom the adductors b\ relatively deep septa and outward of these and 
parallel to them thev are tutther dissected by two to tlnee less distinct ones, ad¬ 
ductors narrow and acutely triangular Muscular area bordered laterally by 

three oi four irregular rows ot very distinct punctures, between these and the 
margins the punctures are veiv fine, cardinal pTocess simple and piomment 
Cardinal area nattow Hinge-plute as wide as the shell, beamig about twelve to 
fourteen fine teeth on each side of the beak Pedicle valve strongly convex, 
muscular sous prominent, apjcallv divided bv a short septum, radiation similar 
to that of the biachial valve but moie distinct, punctation very fine Dimensions 
Length 4-48, width G-fl3 min 

This species though small is an interesting one, it seems to be a specialised 
representative of a group of small Stropheodontas, which occur lr the Bounyon- 
gian Beds, and in rocks traversed hv the upper reaches of the Tarlo River near 
(Vookwell, NSW It occurs associated with numerous Nuculoid species of pele- 
cvpods, Odontoplrura jenkmti, 0 rattei, Ceratocephala ( Dwranuru #) langittpmow, 
Dalmanites loomed 

hoc and horizon —Bownmg township, Parish of Bownmg. Upper Tnlobite- 
beds, Bounvongian Beds Probably Lower Devonian* but had, by the late Mr 
Ethc ridge and myself, been formerly considered as the uppermost beds of the 
Upper Silurian system in New South Wales 

Dedicated to Professor Sir Edgeworth David as a small token of appreciation 
of the great work done by him in elucidating many important problems con¬ 
nected with Australian geology 

Stropueodonta minuta, n,»p. (PI xh, figs 22-25) 

Whole shell concavo-convex, semicircular, test thin, laminate and chalky. 

Pedicle valve strongly convex. Twelve pnmary radial* distinctly visible and 
a few near the cardinal angles much lass so; the medial pair become three- to- 



BT JOHN UITCttKLL 


471 


foui-foiked, and the others two to three as the margins are approached. The 
punctures are relatively large, of even sue anil radially arranged along the spaces 
between the nbs, umbo prominent Muscular scars indistinct, cardinal area and 
hinge plate narrow and equal in length to the greatest width of the shell Braclnal 
valve concave, and in ribbing and punctation agrees with the pedicle valve 
Cardinal area and hinge-plate fairly wide, cardinal process Hrnall and simple. 
Teeth indistinct Dmemtonn Length 2-2.5, width 4-5, depth 1 mm 

Tins species is remarkable for its small sue, relative largeness of the punc¬ 
tures adorning the inner surface of the valves, and ulso for its strong dichotomous 
ribbing 

Horizon —Bow rung and Yas& Beds irom the Lower Tnlobito beds upwards; 
but is most common in the lower beds 


STBOHibOnovrv f i arums sis, n sp (PI xli, fig JO) 

Whole shell transverse-oblong or sub-semielhptic, concavo-eom lx, both valves 
finely and evenly, but not densely punctate, radials oi each valve consist of some 
ten primaries, between each pan ot the medial ones tour others are interpolated 
as the margin approached, and between each pair of lateial primaries two 
secondanes occur The pedicle valve is mildlv convex, umbo and muscular scars 
moderately prominent, depressed near the cardinal angles Hinge-plate lineur 
Teeth Rubmurostopu Braclnal valve mildly concave Cardinal area indistinct 
with dental sockets distinct and widely divergent, its ribbing snmlai to that ot 
the other valve Dimension* Length 20, width 5 0 mm 

In several respects tins species resembles the preceding, 8 imnuta, but is 
shorter, wider, shallow'd and the punctures oi the shell are fuiei, as also are the 
nbs it is easily separable b\ these differences 

Lttt and horizon — Junction oi Back (’reek and Tarlo ttnei, Pansh of Tur- 
rallo, Count} Arg\Je, one mile N W of the slate quarry, associated with 
Odontopleura hartley and with an undeteimined Emnnurus Either Upper 
Silurian or Lower Devonian, tor the present doubt!ul 

SmoPUhOiXPm howkingknhis, nsp (PI vlu, fig J7) 

Biactual valve mildly concave, hubsenucmulai or subquadiate, rndials pre¬ 
served on the median part onl\, seven or eight i datively stiong ones visible, um- 
bonal ndges fairly pronounced, and along their outer edges are rows ot five or 
more, relatively large punctures, and others less regulailv placed, the rest of its 
surface bearing finei punctures, didnetor scars strong and ridged, adductor scars 
narrow and faint, hinge-plate straight, beating tlnrty-two or moie pectinate 
teeth The cardinal area is narrow, and the cardinal process simple aud pro¬ 
minent JMmen*iom Length 5 0, width 7 0 (approx ) mm Pedicle valve un¬ 
known 

I am doubtful whether tins should not have been placed with 8trophoneUa, 
but the teeth are of the Stropheodont type 

Loc. and horizon ,—Railway cutting about three-quarters of a mile west of the 
Downing railway station, from rocks older than the limestones of Limestone Creek, 
associated with A try pa reticular**, Encnnuru h mtchett i, Strophcodonta quadrat a, 
and a Spmfer near Sp bwoeuuu* Hall from the Niagaia formation of North 
America. 
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Stropheodonta rtriato-oobtata, n sp (PL sin,, figs 29, 30) 

Whole shell nearly semicircular and concavo-convex 

Pedicle valve mildly convex, radials consisting of eleven primaries which 
dichotomise once at an early stage of their growth, and each division bears on its 
surface several very fine radial striae. In addition to these primaries and their 
lorks, adjacent to the cardinal angles, are some five very fine simple radials. All 
the primaries and their divisions are superficially depressed, and separated from 
each other by shallow, nanow, but conspicuous spaces Concentric striae fine and 
only visible near the margins Surface very Andy and densely punctate. Mus¬ 
cular scars indistinct and medially divided by a short, narrow, deep slit or septal 
scar Umbo not prominent Cardinal area and hinge-plate narrow and as long 
as the shell is wide Teeth very fine and appear to be borne on the greater part 
ot the space 1 between the umbo and the cardinal angles Brachial valve mildly 
concave, radials similar to those of the pedicle valve, punctation indistinct 
Hinge-plate fairly wide and of low triangular shape, resembling that of some 
Flectambonites Teeth m part arranged on low knife-edged ridges extending from 
each side of the cardinal process about half-way to the cardinal angles Cardinal 
process indistinct Dimensions Length 3-4 5, width 6-8 mm 

Thin is another small Stropheodonta, and seems to be confined to the upper¬ 
most beds of the Bounyongian Beds 

Stropheodonta striato-punotata, nsp (PI xhi, fig 31) 

Pedicle valve very mildly convex, radials consist of very numerous and fine 
striae, punctuies fine and numerous, umbo inconspicuous and divided by a short, 
slit-like septum, lunge-plate narrow and as wide as the valve Dimensions 
Length 6 0, width 8 0 mm Braclual valve unknown 

The unusually numerous and fine radial atnae and punctures separate this 
species irom all others which have come under my notue 

Loc and horizon —The same as for Stropheodonta doudi 

Stropheodonta fraoxlis, n sp (PI xln, figs 32, 33) 

Pedicle valve truncato-diecoidal and very mildly convex, ladials consist of 
about eighteen primaries with some interpolations near the ventral margin, 
thread-like, interspaces wide and shallow, umbo inconspicuous and under the 
tost is mildly bifid; muscular area depressed, lunge-plate narrow and produced 
laterally, punctures fine and arranged m two to three irregular rows within the 
interspaces, buge-plato narrow, laterally produced into long spines, teeth small, 
nine or ten visible on the right-hand side, where the teat is absent Dimensions » 
Ijongth 10 0, width 11 0 mm 

Loc and horizon .—Mmahan 1 * selection, Bownmg Creek, one and a Italf miles 
N W of Bownmg township 

This Stropheodonta agrees dimensionally with Brachyprton Uda Bill, but its 
processes extending from tbe cardinal angles are very much longer and finer and 
its teeth are more numerous, spread over a greater area of the hinge-plate, and 
smaller, the hinge-plate is narrower. It certainly does not belong to the Brachy- 
pnon group 
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EXPLANATION OF PLATES XXXIX -XUI 
Plate xxxix 

(Figures enlarged 2} or more times) 

Fig 1-2 —Stropheodonta hendemneneia Mitchell 
1 A testless pedicle valve showing the muscular area umbo and vascular 
system 2* Another pedicle valve of the same species, showing the muscular 
scars, puncturation, vascular system in part and a portion of one of the spines, 
extending from the left cardinal angle 


Fig 3 —stropheodonta mlverdalmm^ Mitchell 

A front view of a pedide valve showing strong tonvexitv, tine radiation and 
punctures 

Fign 4-8 —Stropheodonta borewtde* Mitdiell 

4 A pedicle \ alve showing the fine radials, punctures etc 

5 A brachial valve of the preceding, showing the hinge-plate and fine teeth 
famtl>, and some of the radials 

0-8 Pednlt valves of the same 

Fig 7 represents a perfect valve which shows a complete hmge-platc and small 
teeth 


Plate xl (Figures much enlarged > 


Fig 0 Stropheodonta hanundee Mitchell 
Shows the radials and acicuUr processes of the cardinal angles of a pedicle 
v alve 


Fig 10 —Stropheodonta eontca Mitchell 


A pedicle valve showing the rbbmg pr< cesser of the hinge-plate and outline 


Fig H —Stropheodonta phaluenoide# Mitchell 
A perfect testless valve, in which the mam features are visible 


Fig 12 — Stropheodonta bendemnensis Mitdiell 
A good photo of a testless pedicle valve (x 4) The shell above it is S minuta 


Fig 13 —Stropheotfanta t ran s versa Mitchell 
A testless brachial valve 


Fig 14 —Stropheodonta f sp mdet 


Fig 15 —Stropheodonta (Brachypnon) litydalenm Chapman 
Pedicle valve (testless), shows clearly the numerous fine radials, the densely 
punctate surface, muscular scars and median septum 

Fig 16 —Stropheodonta quadrata Mitchell 

Shows the muscular scars, absence of median septum, the large punctures along 
the base of each umbonal ridge and the finer punctures on the rest of the surface 

Plate xll (Figures enlarged, some 0 times) 

Fig 17 ,—Stropheodonta tneerta Mitchell 
A pedicle valve (?), showing the pronounced median septum, punctures and 
outline 

Fig 18 —Stropheodonta bendemnensts Mitchell 
A pedicle valve with test partly preserved and showing it to consist of three 
layers, the middle bears the punctures and the under layer comes short spines 
which fit into the punctures of the laver above, and which are plainly shown, the 
ribs are also visible 
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Figs 10-21 —Stropheodonta davidi Mitchell 

10 A brachial valve, internal view, showing the important structural features 

20 A pedicle \alvc of the same, shoeing the large muscular scars 

21 Another specimen, showing the valves open and conjoined by the hinge 

Figs 22-25 —Stropheodonta mtnuta Mitchell 

22 A view of the open valves joined along the hinge, the valves are testless 
and show the features clearly 

23-26 Specimens of the same species and show pedicle and brachial valves, 
23 is partly testiferous, 

Fig 20 -Strojiheodonta tarloens w Mitchell 

Pedicle and brachial valves joined along the hinge The primary and finer 
intermediate radials, the punctures and strong muscular scars of the pedicle valve 
are clearly though faintly visible 

Plate \lii (Some of the figures are enlarged 6 times or more ) 

Fig 27 — Stropheodonta bowningensw Mitehell 
An interior view of a brachial valve, showing the important features rather well 

Fig 28- Stropheodonta phalaenoides Mitchell 

A brachial valve showing the radials, concentric striae, hinge processes, etc 
Figs 20-30 —Stropheodonta strtato-costata Mitchell 

20 A brachial valve showing the radials, striae, punctures, hinge-plate and 
teeth 

30 The two valves of the same species, oj>en and joined by their hinges, they 
show the radials fairly well and the radial striae and punctures faintly 

Fig 31 — stropheodonta strmvo-punctata Mitchell 

A pedule valve showing the crowded punctures and short median septum, and 
the radial striae faintly 

Figs 32-33 —Stropheodonta fragtlw MitclieU 

32 ^ pedicle valve showing the radials, fine punctures, slightly bifid beak (cast 
of) and teeth on the hinge-plate 

33 Another pedicle valve of the above to show the processes of the cardinal 
angles 
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THE HIGH TEMPERATURE ORGANISM OF FERMENTING TAN-BARK* 

Port hi 

By R Gbkici-Shith, D Sc , Macleay Bacteriologist to the Society 
(One Text-figure) 

[Read 26th September, 1023 ] 

In the earlier part of the work upon the high temperature organism, it was 
found that the fluid media which had been used were badly adayited to the growth 
of the bacterium As much useful information regarding the physiological activi¬ 
ties of bacteria can be obtained by the use of fluid cultures, it was considered 
advisable to investigate the growth in fluids more closely 

Many cross teats pointed to a fluid m which the bacteria grew very well It 
had the following composition Peptone 05%, anhydrous magnesium sulphate 
01%, hydrated sodium phosphate 0 2% and a source of carbon such as sac¬ 
charose An alternative formula consisted oi ammonium sulphate 05%, potas¬ 
sium citrate 0.3%, sodium phosphate 0 2%, magnesium sulphate 01% and a 
source of carbon. The combination of ammonium sulphate and potassium citrate 
was necessary for without the citrate there was no growth of the bacillus Of all 
the salts that were tested the magnesium salt was most necessary An alternative 
ammoniac&L culture fluid, and one winch ultimately proved better thau the last, 
contained ammonium phosphate 05% which replaced the ammonium and the 
sodium salts 

The peptone culture fluid was used in an experiment to test the fermen- 
tability of saccharose Two sets are recorded each with 2% of the sugar* The 
second set is confirmatory to the first, which dhows that the control without sugat 
gave as much carbon dioxide as the test and, although the control was slow to 
start, yet by the seventh day it gave more. 
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As the oeatrols, sooner or later, gave more carbon dioxide than the sac¬ 
charose tests, it k evident that something other than saeehatose was being fer¬ 
mented. The only other possible source of carbon in the folds was peptone and 
this had undoubtedly been fermented But the saccharose in the sugar tests was 
olio attacked* for the media which had been coloured with brom-tfyrool blue 
rapidly became yellow end the sad condition seemed to preclude the production 
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of carbon dioxide The ncuti ablation of the culture fluid made only a temporary 
alteiation tor the neutral solution rapidly became acid The control fluids main¬ 
tained their gtaws-green colour 

Since peptone had proved to be a distiii bing foctoi, it was unplaced by am¬ 
monium sulphate and potassium titrate iw in the alternative formula 

When dextrin was added in the proportion of 1 5 grain* to 30 ea of nutntive 
fluid, a compaiatively rapid fermentation set in The fluid became acid, pH 5 8* 
and it was neutralised on the 7th, 12tb, 10th, 19th and 28th days Subsequent 
to each neutralisation, the yield ut carbon dioxide was (onsiderably increased 

Table U f ihe Ftnnmitation of DoMrni (Vibon awxidt tii murmi* 

__ _ ~ ' 4 7 i 0 |3 14 l« 18 1M 21 25 28 30 31 

Ajnrrerarfp yield U 42 JSB 02 04 116 140 170 237_£80 405 437 450 4Q4 52 0 

Following the dextrin expen meat, one was made to determine the fermeu- 

tability of saccharose The fluid was neutralised on the 4th and 11th days and 
doubtlcbs if if had been neutralised more frequently, the numbers would have 
been greutci The matter of the frequent neutralisation was tested with dextrose, 
two flasks being used, one ot which w r as neutralised at each detei mmation and 
the otliei was not Both were neutral at the stall 

Teblo ill CW nil ©nidation of Hnccliaras© and of IVxtro*** \tfgr*»ipu , ti ueldh of 

carbon dioxide in mjjrms 

Days i 2~ 4~5 ~ 7 IT* u “lo ~\l ll "“IF “ lfi 

Sntobaroso 10 — Jfi -- 21 — — SO »2 ji)4 114 120 136 

Doxticwe neutralist d 8 15 27 38 50 80 84 02 — 116 

Dextme kH noulr«4iHtd 7 11 11 14 15 - - — — - 18 _ 

It is deai fiom the dextrose poition of the expei linuit that a daily neutralisa¬ 
tion ot the tmiaenting fluid is necessary On tlm 11 th day, when the test was 
concluded, both dextrose fluids had an acidity of pH 5 6 winch also was the 
acidity of the daily neutralised fluid on the 9th day and ot the un-neutrahsod 
fluid on the 11th From this we learn that m tbe fermentation of dextrose, the 
bacteria soon develop a definite amount ot acid and then cease to act 

\\ has been seen that the use of peptone was prohibited in these experiments 
on account ot its t'ermentability and recourse was made to ammonium sulphate as 
a source ot nitrogen It was expected that asparagin would also be fermentable 
and, when occasion arose, tbe matter was put to the test, A TJschrasky fluid 
without a^paiagin was prepared and 30 c c portions were put into two flasks 
One icceivod 015 gram of asparagin, the otlier 015 gram of ammonium sulphate 
The fluids were brought to pH 7 daily, fJie fermenting asparagin with normal 
sulphuric acid, the other with dilute ammonia, 

'labl* iv Tlw Formflntuttou of Aftparaffvu Aggregate yi«1d , n aigmin 

HajV 4 "IT 0 10 ~~ 

V in m on him aulpharfo 2 - — 4 

_ Aipomgin __ 3 16 _83 54 

It i« dear that asparagin is fermentable The active production of carbon 
dioxide began about the aeventh day 

In mv first paper (These Proceedings, 1921, pp 90 and 98) it wee sag* 
grated that m order to get a very active fermentation of tan-bark, the a dd ition 
of a nitrogenous nutnent was necessary This followed upon o btainin g an in¬ 
creased yield of carbon dioxide after the addition of asparagin As, however, 
asparagin is itself lermentable, the increase must be credited to it and not to the 
tan-bark. 
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The experiments with saccharose, dextrose and dextrin in Tables ii and m, 
as well as others wluch have not been recorded, wore faulty on account of the 
presence of potassium citrate which under certain conditions is fermented by the 
bacillus The quantity of citrate m tbe culture fluid in each case was 0 09 gram 
which could grve a theoretic yield of 73 mgrnis of carbon dioxide As the yields 
in Tables a and in were more than this, it follows that saccharose, dextrose aud 
dextnn were fermented 



Some ol the commonly occurring carbohydrates and sources of carbon were 
then examined for fermentobility A Uschmaky fluid containing 0*5% of am¬ 
monium sulphate in place of aaparagin was prepared and 30 c c were put into 
fermentation flasks with 01 gram of the source of carbon The it ask contained 
no carbon compound other than that under examination. The time during which 
eacli test was permitted to go was just enough to show whether the substance 
was capable of being fermented or not 

The fermentation of r&ffinose and of inulin was continued beyond the seventh 
day* On the eighth day each flask was given 2 grama of kieselguhr and was re¬ 
seeded. Ten days later, the carbon dioxide was determined, the umlrn reached a 
total of 26, the rafflnose a total of 19 mgrms Both! these substances fermented 
very slowly Inulin, when heated at 200° as in tbe dextrin&hon of starch, was 
not rendered any more fermentable 

Lactose gave a slow but steady production of carbon dioxide and should lend 
itself to certain work where a retarded fermentation i* desired. The fermentation 
of dextnn is included m the table although the figures are taken from Table » 
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Table v The tenneulstlon of various sources of Carbon Aggregate amounts of 
carbon dioxide in mgnna 


Days 

1 

2 

3 

4 

> 

Control 

— 

— 

-- 

1 


Saccharose 

6 

29 




Dextrose 

— 

52 




liovuloee 

— 

11 

-— 

47 


Mai tone 

— 

7 

—— 

28 


Daotoae 

— 

— 

— 

10 

31 

CtalartOM* 

U 

37 




Itaiflnoae 

— 

—— 

4 

— 

— 

Xylose 

— 

16 

40 



Gum acacia 

12 

22 

34 



Manmt 

— . 

19 




Glycerin 

— 

11 

— 

7 1 


Dextrin 

— 

11 

42 

r , r , 


Inulin 

— 

8 

— 

—. 

- 

Insulin heated 

— - 

10 

— 

— 

—i 

Starch, raw 

— 

7 

0 

— 

11 

Biarch, gelatinised 

— 

11 

«8 

C4 

87 

fttaroh, dextrin!sed 

— . 

13 

2 b 

30 


Soluble starch, raw 

—■ 

—- 

r . 

- 

(i 

HoluMe start h, diffused 

— 

10 

n 

18 

0 b 


Commercial starch, a mixture of maize with some potato starch, was tested 
in the raw and in the gelatinised condition It had been tested upon a previous 
occasion when suspended in a peptone fluid and, as tin carbon dioxide evolved 
had been similar to the peptone control, it was considered that' the starch had not 
been attacked The present figures show that this was not the case, it is fer¬ 
mentable and as one would expect, it is more readily attacked in the jellified 
than m the granular condition The same applies to Lindner's soluble starch 
which was tested in the compact or raw state and alter having been diffused by 
boiling in the 30 c c of nutritive fluid 

When examining the fermenting liquids containing starch and dextnn, the 
bacteria were seen to be actively motile Up to that tune the motility had not 
been noted although many Aims had been examined and it was known that the 
cells were covered with peritnehous flagella. Fluids containing these carbohy¬ 
drates were slow to become acid and the neutral condition probably favoured the 
motility of the organism 

The tnatomio alcohol, glycerin, and the hexatomic alcohol, manmt, were 
readily attacked and it seemed probable trtwt other alcohols would be fermented 
Believing that ethyl alcohol would be too easily expelled from the fermentation 
apparatus which is maintained at a temperature of 18° below the boiling point of 
the alcohol, a tost was made with amyl alcohol Two flasks, each containing 30 
c o. of ammonium phosphate saline, received 01 and 0 5 e c of fusel oil and were 
seeded with the bacillus Most of the alcohol was quickly earned over by the 
current of air into the barvta water and fresh additions were made to the flasks 
on the 3rd, 5th and 9th days A good growth of bacteria formed in the flasks 
but, in the case of the larger quantity of fusel oil, it seemed that most of it had 
to be vaporised and earned away before fermentation would proceed It seemed 
to act as a nuld antiseptic 

At a later date, ethyl alcohol was tested, the volatilisation being limited by 
permitting the air to pass slowly through the fermenting flask. 


Table vi The Fertnefttatlen of Ethyl end Amyl AJeohols 
In mprint *f carbon dioxide 


~0ty» 

Pntel oil, 0 l co 
Vnaol oil, o ft e c 
Ethyl alcohol, l e« 


4 — r -r 


a 

e 

23 



14 

14 


Affgreftte yields 

1-IT 

30 36 »« 

18 
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From the behaviour of m&nmt, glycerin and these alcohols it is seen that the 
alcoholic structure of the molecule is easily attacked by the bacterial enzymes 

Since citrate had been found to be fermentable it seemed probable that other 
organic acid salts would also be attacked and such was found to be the ease Two 
exceptions were oxalate and formate which were not fermentable and repetitions 
of the tests confirmed their non-fermentability The following sodium or am¬ 
monium salts were added in the proportion of 0.2 gram to 30 c r of an ammonium 
phosphate saline solution and each test received a gram of purified fuller’s earth 
as an accelerator. 

fublo vij FmniDttibility of organic Hal In Carbon dioxide in ungrtim 


lluyu 

1 

" 

a ■■ 

4 

Acatxto 

11 

32 



Qxjiltte 

— 

.— 

— 

2 

Suofilnttte 

14 

31 



J .act ate 

10 

4 * 

H- 

42 

Formate 

—• 



2 


In Pint i of this senes it was recorded that urea, meat-extract and ammonia 
were useless as sources of nitrogen, but it was also noted that ordinary fluid 
media ueie not suited for the growth of the bacteria The utilisation of the 
nutrients had been tested in unsuitable media and that accounted for the er¬ 
roneous statement regarding ammonia The tests made at the beginning of the 
present papei showed that much depended upon a favourable adjuvant winch was 
found m a salt of magnesium 

Again the method of testing the activity of the bacterium bv estimating the 
quantity of carbon dioxide evolved is much more refined than the method of 
noting the gas, if any, caught in a glass tube inverted and submerged in a larger 
tube of fluid medium Especially is it so with this organism for the high tem¬ 
perature rapidly expels the carbon dioxide iroin the liquid and renders the method 
unbatisfactory when the fermentation is slow 

It has been shown that ammonia can serve as a source of mliogen and, in 
view of the general power of the bacillus to break up molecules containing carbon, 
it is probable that meat-extract will be found to be easily attacked and the carbon 
utilised It is not so easy to foretell the probable fate of urea. 

A fifth of a gram of meat-extract was put into a flask containing 30 c e of a 
solution containing 0 2% of sodium phosphate and 01 % of anhydrous magnesium 
sulplmte As an accelerator, 0 2 gram of purified fuller’s earth was added Fer¬ 
mentation quickly set in and 36 mgrm were obtained m 24 hours Clearly meat- 
extract can serve as a source of nitrogen 

A similar experiment was made with urea but there was only a feeble fer¬ 
mentation Five ragrm, were obtained in five days and, upon the fluid being re¬ 
seeded, another three mgrms. were caught by the eighth day The idea occurred 
that tins was not a fair test for determining whether or not urea was capable 
of serving as a source of nitrogen It was rather a test to see if it could be a 
source of carbon and nitrogen Accordingly two further tests were made, in one 
of wifaoh 0*2 gram of urea was added to tlie saline fluid together with 0.2 gram of 
saccharose. As a control the saline fluid of the second test received saccharose 
onfly. Both were given fuller’s earth. 

The urea tuid Saccharose gave 24 mgrms of carbon dioxide on the first day 
and a total of 72 mgrms. on the second, while the test with saccharose only yielded 
3 mgrms. by the second day. TJrea can undoubtedly serve as a source of nitrogen 
Tbe*saeeharose-pltis-urea test was examined for ammonia. The baryta water- 
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trapping 1 flask coutwned 0.3 mgiro and the fermenting fluid on the second day, 
when distilled with a gram of magnesium oxide, yielded 60 mgnu »>t ammonia 
This seems to indicate that among its other accomplishments the bacterium < an 
secrete a ureuse capable of converting uicn into ammonia 

Conclmwnn 

TJie high temperature organism in suitable fluid media is capable of pro¬ 
ducing cat bon dioxide from quite a number of sources of carbon These included. 

Carbohydrates such as saccharose, dextiose, levulose, maltose, lactose, galac¬ 
tose, xylose, dextrin, starch and gum acacia. 

Alcohols such as man nit, glycerin, atnyl and ethyl alcohols 
Salt* of organic acids such as citnc, lactic, succinic and ueetu 
Nitiogcnouw substances such as peptone, meat-cxtiact and asparogm 
Ammonium salts and urea can serve as sources ot nitrogen 
Rafllnose and inulin are scarcely fermented 
Oxalates and formates are not attuckod 

I am indebted to Mr W W L’Esfaungc for much kimllv assistance 
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MESOZOIC INSECTS OP QUEENSLAND 

No 10 Summary or the Upper Triassio Insect Fauna op Ipswich, Q (With 
an Appendix describing new Hemiptera and Plampenma) 

By R J Tillyabd, M A, ScD (Cantab ), D Sc (Sydney), CM.Z S , P L 8 , 
FES, Entomologist and Chief of the Biological Department, Cawthron 

Institute, Nelson, N Z 

(Plate xlm, figs 38-40, Text-figs 90-93 ) 

[Read 31st October, 1923] 

With the addition of a few forms dealt with as an Appendix to this paper, 
the publication of Mr Dunstan’s work on the Coleoptera (1923) brings to a close 
the work on the extensive collections of Upper Tnassic fossil insects found at 
Denmark Hill, Ipswich, Q We are, therefore, now in a position to summarize 
these results, and to draw conclusions from them as to the age of the beds and 
the composition of the fauna disclosed in them With this end in view, I propose 
to give, first of all, a complete list of the Orders, families, genera and species 
described from Ipswich, and then to discuss the results The list here given 
differs slightly from the detailed results as published in the various parts, as 
follows — 

(1) After further study of the Order Protodonata, I am unable to admit 
the retention of the genus Aeroplana in tins Order This type of wing appears 
to be a highly specialised offshoot from the old Palaeodictyoptera, showing some 
affinities with the Protorthoptera on account of the structure of the much simpli¬ 
fied radial sector and the many-branched media I propose, therefore, to treat the 
Aeroplanoptera as a distinct Order rather than as a Suborder of the Protodonata 

(2) Two new species of Tnassocons and a new genus and species belonging 
to the Order Neuroptera-Plampemua are described in the Appendix to this paper, 
and are included jn the list, bringing the total number of species up to 122, be¬ 
longing to 63 genera, 32 families, and 10 Orders, as shown in the following list 
Genotype species are marked with an asterisk. For references, see bibliography 
at end of tins paper* 

JU$t of Fostol Insects from the Upper Tnnsste Bede of Denmark BUI, Is punch , Q 

Order Aeroplanoptera, 

Family Aeroplanidae, 

Genus Ajsboflana ML, 19185, p. 426. 

*A$ropkma mirabUk Till, 1918b, p. 426. 
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Order Odonata 
S ub-order Archusygoptera 

Family Triassagnomdae 

Genus Triassaorion Till, 1922, p 455 

•Tnaasagnon austrahense Till, 1922, p 466 

Sub-order Awsostygoptera 

Family Mesophlebndae 

Genus Mesophlfbia Till, 1916, p 24, 1922, p 462, 

*Mesophlebm antmodahs Till, 1916, p 25, 1922, p. 452 
Genus Triassophl* bia Till, 1922, p 464 

* Trtastrophlebta utigmatica Till, 1922, p 454 
Family Trussolestidae 

Genus Triahnolestes Till, 1918?), p 418 

*Tnassolestes epwphlebwule* Till, 19186, p 419 
lncertac sedis 

Genus PfiKibHOPiiiiMUA Till, 10186, p 422 

*Pertn 802 )hlebta multiseruita Till, 19186, p 424 

Order Photoktuoptera 

Family Mesorthoptcridae 

Genus Mesorthopteron Till, 1916, p 14, 1922, p 448 

* Mesorthopteron locuetoidea Till, 1916, p 14, 1922, p 448 
Paniily Mesomantidndae 

Genus MESQAiANTiDroN Till, 1916, p 16 

*Me$omanti(hon queenslawhcum Till, 1916, p 10 

Order Orthoftkra 
S ub-order Blatiouha 

Family Mylacridac 

Genus Austromylacrites Till, 1916, p 13 

m Au*trom*jlacnte8 laius Till, 1016, p 13 
Family Mesoblattimdae 

Genus Tjuahhoblatta Till, 19196, p 307 

*Tna»$oblatta typtca Till, 19196, p 368 
Tna88oblatta tnsigmta Till, 19196, p 370 
Tnassoblatta (?) intermedia Till, 19196, p 371 
Genus Sauaroblasta Till, 39196, p 373 

'Samaroblatta rettculata Till, 19196, p 374 
Samaroblatta truuinca Till, 19196, p 375 
Samaroblatta joneet Till, 19196, p 376 
Samaroblatta blattelhidee Till, 19196, p 377. 

Samaroblatta xntercalata Till, 19196, p 379 
Genus Austrobi^totla Till, 19196, p 380. 

•Auatroblattula tpsvxctenm Till, 19196, p 381 

Sub-order Mantoxdea, 

Family Tnassomantidae 

Genus Triassomantxs Till, 1922, p 450 

'Tnasaomantu pygmaeue Till, 1922, p 450 
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Sub-order Loeustotdea, 

Family Locustopsidae 

Genus Tbiabsomxjusta Till , 1922, p 451 

*Tnassoloousta leptoptera Till, 1922, p 451 

Order Hemiptera 
S ub-order Homoptera 

Family Mesogeieomdae 

Genus Mesogerbon Till, 1916, p 33, 1921, p 273 

*Mesogercon neuropunctatum Till, 1916, p 34, 1921, p 273 
Mesogereon superbum Till, 1921, p 274 
Mesogereon compressum Till, 1921, p 277 
Mesogereon affine Till, 1921, p 277 
Mesogereon shepherdt Till., 1921, p 279 
Family Cicadellidae 

Genus Mknojahsus Till, 1916, p 34, 1920, p 885 

*Mesojassus ipewciemis Till, 1916, p 35, 1920, p 88(> 
Genus Eurymbumum Till, 1920, p 884 

*Eurymeh(kum austroie Till, 1920, p 885 
Genus Triassojasstjb Till, 1920, p 887 

^Tnassojassus proavitus Till, 1920, p 888 
Family Scytmoptendae 

Genus Mesoscytina Till, 1920, p 871 

*Mesoscytina amtrahs Till, 1920, p 871 
Mesoscytma affmis Till, 1920, p 872 
Genus Triassosoarta 'fill, 1920, p 874 

*Tnassoscarta subcostahs Till, 1920, p 874 
Genus Apheloscyta Till, 1922, p 458 

*Apheloscyta mesocampta Till, 1922, p 459 
Genus Chimocycla Till, 1920, p 868, 1922, p 460 

*GhiUocycla scolopotdes Till, 1Q20, p 869, 1922, p 460 
Genus Polycytklla Till, 1922, p 460 

*2 y olycytella tnasswa Tjll, 1922, p 460 
Family Tropiduchidae 

Genus Mlsodiphthera Till, 1920, p 873; 1922, p 461 
*Meso<kphthera grandis Till, 1920, p 873 
Mesodtphthera proabobides Till, 1922, p 461 
Mesodiphthera duns tarn Till, 1922, p 462 
Family Cixudae 

Genus Mesocixius Till, 1920, p 876 

•Mesociaxus tnasstcus Till, 1920, p 877 
Genus Triassocxxxus Till, 1920, p 878 

*Tr%a»sociwiu6 auetrahcus Till., 1920, p 878 
Genus Mesooixiodes Till, 1922, p. 462 

*Mesocmodes tenmoneura Till, 1922, p 462 
Mesoctxtodes orthoclada Till, 1922, p. 463 
Mesooixiodes brachyclada Till, 1922, p 463 
Family Ipsviciidae 

Genus Ipsvxou TiB,, 1920, p 878 

*Ipevicta Jonest TilL, 1920, p. 879 
Ipevieta maeuUUa Till, 1920, p. 881. 
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Jpsvicia acuttpenms Till , 1920, p 883 
Genus Ipsviciopsis Till, 1922, p 464 

*Ipsinc%opsis eleyam Till, 1922, p 464 
Ipsviciopsts magna Till, 1922, p 465 

Sub-order Heteroptera 

Family Dunstamidae 

Genus Dunstania Till, 1916, p 31, 1918c, p 583 

*Dun8tama puichra Till, 1916, p 32, 1918c, plate 
Genub Dunstaniopsis Till, 1918c, p 584 

*Dunstaniop8is tnasmca Till, 1918c, p 585 
Genus Pauadtwstania TUI, 1918c, p 685 

*Parackinstania affirus Till, 1918c, p 586 

Family Tnassocondae 

Genub Triassoooris TUI, 1922, p 466 

*Tna88ocor%8 myersi Till, 1922, p 460 
Tnassocons scut alum TUI , 1922, p 467 
Trtassocons ovalis n 8p 
Tnassocarw (?) grandis nsp 

Order Protomeooptfha 

Family Archipanorpidae 

Genus Arohipanorpa Till, 1917, p 191 

*Archipanorpa magmfica TUI, 1917, p 191 

Order Mkcoptera 

Family Choristidac 

Genus Mesochori&ta TUI, 1916, p 29 

*Me#ochori8ta proavtta TUI, J916, p 30 

Family Stereochoristidae 

Genus Stkbkochobista Till, 191 9a, p 196 

*St( , reochorista frustrates TUI, 1919«, p 197 

Order Paratrk*hoftera 

Family Mcsopsychidae 

Genus Mlhopsycue Till, 1917, p 181 

*Mcsopnyche triareolata TUI, 1917, p 182 
Genus Triassopsyche TUI, 1917, p 182 

*Tnassopsychs dnnstan* Till, 1917, p 184 
Genus Aristopsychb Till., 1919a, p 200 

nstopsyche nupsrba TUI, 1919a, p 202 
Genus Nmjropsyohe TUI., 1919a, p 203 

*Ncurop'iyche elongata Till, 1919o, p 204 

Order Neuroptera 

Sub-order Plampenma 

Family Prohemerobndae 

Genus Protopyschopsis TUI, 1917, p 178 

*Protapiychopsts venosa Till, 1917, p 180 
Genus O&mylopsychops, ng 

•Osmylopsyehapn sptUerae , n sp. 

Family Psychopsidae 

Genus Archepbychops Till, 1919a, p 205 
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* Archepsy chops tnmmca Till, 1910a, p 206 
Genus Tbiassopsychops Till, 1922, p 467 

*Tnaesopsychops superha Till, 1922, p 469 

Order Coleoptrra 

Family Hydrophilidae 

Genus Ademokyne Handl, 1006, p 402 

* Ademosyne major Handl, 1906, p 402, Till ♦ 1016, p 19, Dunst, 

1923, p 16 . 

Ademosyne olkffi (Handl), 1906, p 402, Till, 1916, p. 19, Dunst, 
1923, p 12 , 

Ademosyne austr aliens ui Till, 1916, p 18, Dunst, 1923, p 10 
Ademosyne congener Till, 1916, p. 20, Dunst, 1923, p 22 

Ademosyne cameront Till, 1916, p 21, Dunet, 1923, p 24 

Ademosyne punctata Till, 1916, p. 21, Dunst., 1923, p 23* 

Ademosyne parva Dunst, 1923, p 13 

Ademosyne intermedia Dunst, 1023, p 14 
Ademosyne lata Dunst, 1923, p. 15 
Ademosyne brevis Dunst, 1923, p 17 
Ademosyne curvata Dunst, 1923, p 18. 

Ademosyne ramoeostata Dunst, 1923, p 19 
Ademosyne rugulosa Dunst, 1928, p 20 
Ademosyne i nttamargtna Dunst, 1923, p 21 
Ademosyne adunca Dunst, 1923, p 23* 

Genus AdbmOSYnoides Duns tan, 1923, p 26 

'Ademosynoxdes minor (Handl), 1906, p 403, Till, 1916, p 20, 
Dunst, 1923, p 26 

Ademosynotdes obtusa (Till )• 1916, p 19; Dunst, 1923, p 26 
Ademosynoxdes angusta (Till), 1916, p 18, Dunst., 1923, p. 29. 
Ademosynoxdes aitemata Dunst, 1923, p 27 
Ademosynotdes stnateUa Dunst, 1923, p 28 
Ademosynotdes abnorrms Dunst, 1923, p 80. 

Ademosynoxdes magmfiea Dunst, 1923, p 31 
Genus Flatycbossos Dunstan, 1923, p 32. 

•Platycrossos turmdus (Till), 1916, p 21, Dunst, 1923, p 34. 
Pkftycroseos Ugulatus Dunst, 1923, p 33 
Platycrossos subtwmdus Dunst, 1923, p 34 
Genus Sdchondsia Dunstan, 1923, p 36 

*fftmmonds%a subpynformts Dunst., 1923, p 86 
Sinmondsta cyUndnca Dunst., 1923, p 37 
Genus Gnucvoemrs Dunstan, 1923, p. 37. 

*Orammosttu8 bthneatus Dunst, p. 38 
Genus Shephebma Dunstan, 1923, p 38 

•Shepherdia quadnvtttata Dunst, 1923, p 39 
Genus POLYsmre Dunstan, 1923, p, 40 

•Polysitus punetotue Dunst., 1923, p 40. 

Polystiw imnutus Dunst, 1923, p. 42 
Family Tenebrionidae (?). 

Genus TJto mots Till, 1916, p 22 

'Ulomstes mllcoxt Till, 1916, p. 22, Dunst, 1923, p. 43 
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Family Elatendae (?) 

Genus Elateridium TiJI , 1918a, p 751 

Elatertdium subulatum (Dunst), 1923, p 44 
Elatenckum transversum (Dunst ), 1923, p 45 
Genus Elatkrium Westwood, 1854 (Quart Journ Geol Soc, x, p. 387), 
Elatenum punctomargtnum Dunst, 1923, p 46 
Elatenum btpunctatum Dunst, 1923, p 47 

Family Dermestidae (?) 

Genus Reeveana Dunstan, 1923. p 48 

* Reeveana major Dunst, 1923, p 48 
Reeveana intermedia Dunst, 1923, p 49 
Reeveana mnor Dunst, 1923, p 50 
Genus Tryoniopsis Dunstan, 1923, p 51 

'Tryomopais punctata Dunst, 1923, p 51 
Tryomopsts gramUata Dunst, 1923, p 52 

Family Buprestidae (?) 

Genus Mesostigmodera Eth & 013,1890, p 10, Handl, 1906, p 402 

*Mesoatigmodera typica Etb & Oil, 1890, p 10, Handl, 1906, p 402, 
Till, 1916, p 22, Dunst, 1923, p 56 
Genus Lodites Dunstan, 1923, p 53 

m Lobxtes tuberculata Dunst, 1923, p 54 
Lobitea tnvittata Dunst, 1923, p 53 
Lobites granulate Dunst, 1923, p 55 

Family Certambycidae (?) 

Genus Mrsothoris Till, 1916, p 23 

*Mesothons clathrata Till, 1916, p 23, Dunst, 1923, p 58 
Mesothons quadripartite Dunst, 1923, p 00 
Mesothons tenmdathrata Dunst, 1923, p 61 
Mesothona grondss Dunst, 1923, p 61. 

Genus Willooxia Dunstan, 1923, p 62 

*Wtlloox%a magno punctata Dunst, 1923, p 63 

Family Curctilionidae (?). 

Genus Bthkmdgra Handl, 1900, p 402 

*Ethendgea australis Handl, 1906, p 402, Till, 1916, p 24, Dunst, 
1923, p 68 

Genus Tillyardiopsis Dunst., 1923, p 64 

*TiUyar<kopsia tuberculata Dunst, 1923, p 65 
TiUyardiopsts granulate Dunst, 1923, p 66 
TtUyarckopsts vanotuhercula Dunst, 1923, p 67 

Family Dascilhdae (?) 

Genus Leioodes Dunstan, 1923, p 68 

'Leioodes plana Dunst, 1023, p 09 
Leioodes pygmaea Dunst, 1923, p 69 
Genus Aphllqodes Dunstan, 1023, p 70 

'Apheloodes obhqua Dunst, 3923, p 72 
Apheloodes rugosa Dunst, 1923, p 71 
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The composition of the above fauna is summarised in Table A 


Table A 

Table Showing the Numerical Composition of the Fauna 


Orders and Suborders 

Families 

Genera 

Species Percentage of 
Species 

Hemimetabolous Orders 

Aeroplanoptera 

1 

1 

1 

0 8 

Odonata 

3 

4 

4 

3 3 

P rotor thopt era 

. 2 

2 

2 

1 6 

Orthoptera 

4 

6 

12 

9 8 

( Blattoidea 

2 l 

N 

10) 

8 2 \ 

0 8 \ 

0 8 J 

j Mantoidea 

if 

} 

l Locustoidea 

ii 

Hemiptera 

8 

19 

34 

27 9 

/ Homoptera 

6 \ 

in 

271 

22 n 

\ Heteroptera 

2/ 

41 

7 r 

5 71 

Holomet&bolous Orders 

Protomecoptera 

1 

1 

i 

0 8 

Mccoptera 

2 

2 

2 

1 6 

Paratnchoptera 

1 

4 

4 

3 3 

Neuroptera Plampenma 

2 

4 

4 

3 3 

Coleoptera 

8 

20 

58 

47 6 

Total (10 orders) — 

32 

63 

122 

100 0 


Percentage of species of Hemimetabola —43 4 
Percentage of species of Holometabola —66 6 


The Geological Age of the Ipevnch Beds 

The composition of the Insect Fauna of the Ipswich Fossil Beds affords very 
valuable evidence of the geological age of these beds In order to make this 
evidence deaf, I give below a Table (Table B ) comparing the percentages of 
various Orders in the Ipswich Beds with those of the Belmont Beds, which 
undoubtedly of Upper Permian Age, and the Liassio Beds of Europe It 
also be necessary to trace the evolution of certain test groups of insects to s 
how the percentage of such groups may be used as an aid m indicating the com¬ 
parative ages of the beds. 


fist 
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Table B 



Table showing the Ordinal Percentages tn the Belmont, Ipeuich and European 

Ltastnc 

Insect Faunas 



Orders and Suborders 

Belmont 

Ipswich 

Ltassic of 
Europe 

Hemimetaboloua Orders 




Aeroplanoptera 

— 

0 S 

— 

Odonata 

— 

3 3 

5 2 

Protorthoptera 

— 

1 6 

—. 

Orthoptera 

— 

9 8 

26 5 

C Blattcndea 


8 2 i 

74 1 

] Man to idea 

— 

0 8 } 

2 & J 

L Locus to idea 

— 

0 8 ) 

16 6 ) 

Hemiptera 

47 4 

27 9 

9 6 

( Horn opt era 

47 4 

( 222 

I 74\ 

l Heteroptera 

0 0 

( 67 

1 2 2/ 

Holometabolous Orders 




Neuroptera Plampennia 

5 3 

3 3 

4 3 

Protomecoptera 

5 3 

0 8 

— 

Meeoptera 

21 0 

1 0 

4 6 

Parametoptera 

10 5 

— 

— 

Paratnchoptera 

— 

3 3 

— 

Diptera 

—. 

— 

4 0 

Tnchoptera 

— 

— 

4 0 

Coleoptera 

10 5 

47 0 

41 8 


100 0 

100 0 

100 0 

Percentage of Henumetabola 

47 4 

43 4 

41 3 

Percentage of Holometabola 

52 0 

56 6 

58 7 


N B —The above percentages are calculated on the following total numbers 
of species for each faun a •“Belmont, 19, Ipswich, 122; Lias, 324 The Lias in¬ 
cludes both Lower and Upper Lias, together with some Rhaetic fossils, reckoned 
by Handlirseh as Lower Lias. The record of the European Tnassic is too small 
and fragmentary to be of any use 

Referring to Table B, the following groups may be considered separately — 

(1). Heimmetabola and Holometabola As is well known, the first winged 
insects were all Hemunetabolous, i.e, they did not possess a true pupal or resting 
stage In the Upper Carboniferous, where the Insects are first met with in the 
fossil state, the percentage of Hemimet&bolous insects is 100.0, that of Holometa- 
bolous insects 0 0. The same holds good, apparently, for the Lower Penman of 
Europe In studying some two thousand specimens recently sent to me from 
Yale University, taken from the Lower Penman of Kansas, I am able to recognise 
the oldest known Holometabdous insects in the form of some very wings 
undoubtedly belonging to the Order Meeoptera, the percentage of these wings to 
the total is under 1 per cent. The first record that we have of the Holometabola 
being at all abundant is in the Upper Permian Beds of Belmont, N S.W, where 
no less than ten out of the nineteen known species are Holometabolous, or £2.6 
per cent. No doubt this percentage will be considerably altered when a larger 
number of wings have been taken from these beds, but the important point to be 
noted is that here, for the first tune, we find the Holometabola firmly established, 
and approximately 60 per cent of the total fauna. 
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As we pass upwards through the vanous epochs to the present tune, the 
percentage of Holometabola steadily increases, while that of the Hemunetabola 
just as steadily diminishes In the European Lias, 58 7 of the fossils are Holo- 
metabola, only 41 3 Hemunetabola For the whole of the Tertiary Insect Beds, 
the percentage of Holometabola is 80 0? that of the Hemunetabola 20 0* For Re¬ 
cent Ptervgote Insects the percentage of Holometabola is 87 8, that of Hcnu- 
metabola 12*2 Thus we see that the older (Hemimetabolous) groups have 
steadily lost ground, while the newer (Holometabolous) groups have just as 
steadily gained 

Applying this result to the Ipswich fauna, we find that the percentages of 
Holometabola and Hemunetabola there lie between those of Belmont on the one 
hand and the European Lias on the other, but proportionately closer to the Liaa 
than to the Belmont homon, m the ratio of almost exactly two to one Thus the 
Ipswich Beds fall, on this percentage, within the Upper Tnas If we take into 
account the probability that, even at this early date, some archaic groups (e.g, 
Aeroplanoptera and Protorthoptera) had found refuge m Australia, but were ex¬ 
tinct in Europe, we should expect that a Bhghtly increased percentage of Heuu- 
met&bola might be looked for in an Australian fossil bed as compared with a 
European fossil bed of the some age If it is permissible to make a small allow¬ 
ance for this, we should then have to bring the homon of the Ipswich Beds 
slightly nearer still to the Lias, l e, to the top of the Upper Tnas 

(2) Blattoidea The Cockroaches are tbo most ancient of existing insects, 
and were present m great numbers m the Upper Carboniferous In some Upper 
Carboniferous Beds (eg, those of England and Germany) they are so abundant 
as to account for more than 90 per cent of the total insect fauna, but this, as 
Pruvost has pointed out, is only where the fossilised fauna was one inhabiting a 
locality exceptionally suitable for the existence of these insects In other 
localities, as at Commentry and M&zon Creek, the percentage is much less (20 
per cent, or lower), but still very considerable In the Lower Permian we find 
the same thing, m some beds Cockroaches make up the majority of the fauna; in 
others, the percentage is much smaller Not long after the disappearance of the 
Coal-measure forests, the Cockroaches began to die out very rapidly, And from 
the beginning of the Mesozoic to the present day they have been a decreasing 
group, their percentage to the total being 07 in the Tertiary, and only 04 in 
Recent times. 

No cockroaches were present, as far as known, in the Belmont Beds, and we 
can only assume that the group had not been dispersed far enough to have reached 
Australia in Upper Penman times. Cockroaches are, however, present at Ipswich, 
and belong almost exclusively to that group, viz, the family Mesoblattuudae, 
which is typical of the European Lias The exception to this is the single genus 
Auetromylacntes, which is a remnant of an old Carboniferous group, quite extinct 
in the European Lias. If, then, we compare the Cockroaches of the Ipswich Beds 
with those of the European Lias, we find that the former has distinctly the higher 
percentage, 8.2, as against 7 4 for the Lias, and that it is morphologically slightly 
more archaic Thus w$ con only conclude that, judged by the Cockroaches, the 
Ipswich Beds ore somewhat older than the Lias, and are nghtly considered as 
Upper Tnassic. 

(3) . Odonato, The true Dragonflies or Odonata first arose in the Lower 
Permian, where a single species has recently been discovered by me from the 
Kansas Beds. Apart from Ipswich, no other records of the Order ate to be found 
until we come to the European Lias, where they are represented by a number of 
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interesting genera, forming a considerable percentage of the total insect fauna. 
(Note —The percentage given in the Table does not include a number of new* 
species recently described by me, but not yet published) These forms include no 
true Amsoptera, but only Zygoptera and an intermediate Suborder Amsozygop- 
tera, from which the true Amsoptera arose at the beginning of the Upper Jurassic 
The Odonata as a whole reached their maximum percentage in the Upper Jurassic, 
and from then onwards they declined rapidly Their percentage m the Tertiary 
was 16, m Recent times only 0 6 

Comparing the Odonata of the Ipswich Beds with those of the Liassic, we 
note that the percentage is distinctly less for Ipswich, viz, 3 3, as against 5 2 for 
the Lias (the latter will be greatly increased when the new species are token into 
account) Not only so, but the forms discovered at Ipswich, though closely albed 
to some of the Liassic forms, are distinctly simpler in structure, and therefore 
more archaic The gen us Tnasmlestes from Ipswich has a petiolate wing-base 
without any signs of an anal area at all, and is the only known Odonate type, 
exclusive of the undescribcd Lower Permian form, winch possesses this exceed¬ 
ingly simple and archaic condition As the evolution of the Order as a whole 
from exceedingly simple, petiolate types, of which our Australian genera 
Hemiphlebia, Ctkonsmagnon and Synlestes are the nearest existing lorms at the 
present day, has been clearly established, not only by the discovery in the Lower 
Permian of Kansas, but also by Ur C H Kennedy’s wonderful a oik on the 
penes of the males of Odonata, we may safely conclude that the Ipswich Odonate 
fauna belongs to a period not far from the Lias, but undoubtedly somewhat older 
This evidence, then, would also point to an Upper Tnassic age for the Ipswich 
Beds 

(4) Evolution of the Tnchoptera and Diptera. In the Upper Penman of 
Belmont there occur two remarkable wings, Belmontia * and Parabelmontta ,t which 
I have shown to be allied to the true Mecoptera and almost certainly a portion of 
the onginal stock which gave ongin to the three Orders Diptera, Tnchoptera and 
Lepidoptera. Belmontia, which possesses the distal fork of Cm, indicates the 
condition of evolution at that time of the combined Tnchoptero-Lepidopterous 
ancestral stock Parabehnontta i which has a simple Cut, indicates the condition 
of the ancestors of the Diptera at that time In the European Lias, no wings 
comparable to these two are to be found, but true Tnchoptera appear m the 
Lower Lias, and true Diptera in the Upper Lias Now if we turn to the Ipswich 
fauna, we find, on the one hand, no true Paramecoptera present, and on the other 
hand no true Tnchoptera or Diptera present either But there is present a 
group, which 1 have placed in a separate Order Paratnehoptera, in which the 
wmgs closely resemble those of archaic Tnchoptera and Diptera, but differ from 
both of them in important points They are not true Tnchoptera, because they 
do not possess the apical fork of Cui, which all archaic Tnchoptera possess They 
are not true Diptera, because they have not yot undergone any reduction or 
narrowing-in of the basal part of the wing, and, therefore, by inference, they also 
still possessed well developed hindwings These wings of the Order Paratnehop¬ 
tera are, in fact, intermediate forms between the Upper Penman Parabeknonho 
and true Diptera Hence we must conclude that the beds in which they are found 
lie between the Upper Lias, where true Diptera occur, and the Upper Permian, 
where Parabelmonha occurs Also, since no true Tnehoptora occur at Ipswich, 

* These Proceedings xhv„ 1919, p 234 ~ 

t These Proceedings, xlvii, 1022, p 284 
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and such were fairly abundant in the Lower Lias, it is a fair conclusion to come 
to that these beds are not Lower Lias, but somewhat older The same result is 
obtained if we consider the time it would take, m the course of evolution, for the 
Paratnchoptera to lose their hmdwings and become true Diptera. If these wings 
were Lower Liassic, we should at any rate expect to see some more definite 
evidence of reduction of the base of the forewing, indicating the actual be¬ 
ginnings of the true Order Diptera Morphologically, the wings of the Para¬ 
tnchoptera are almost as close to those of Parabehnontia as they are to the fore- 
wings of Diptera, and this fact requires that we should place them at least as far 
back as the Upper Trias 

(5) . Coleoptera The first known fossil Coleoptera are a few small elytra 
recently found at Belmont, but not yet described These elytra are closely 
similar to the majority of the elytra found at Ipswich, and can be definitely 
assigned to the Hydrophihdae The percentage of Coleoptera in the Lias was 
just about 42, and this Ordei, the dominant one amongst the Insecta, has kept 
this iwrcentage almost unchanged to the present day At Ipswich, the percentage 
was 47 6 A simple explanation of this record percentage is to be found if we 
look at the percentages of the other Holometabolous Orders at Ipswich No 
Diptera or Tnchoptera had yet appeared on the scene, and the Mecoptera and 
Plampenma were not yet as abundant as they were in the Lias It has been the 
uprising of these groups and, later on, of the Hymeinoptera and Lepidoptera, 
which has kept the percentage of Coleoptera stationary, m spite of the great 
actual numerical increase of species withm the Order Hence we find, at Ipswich, 
a period represented when the Coleoptera, as the first of the highly successful 
Holometabolous Orders (for the older Mecoptera and Plampenma never became 
highly successful), reached its maximum percentage compared with other Orders 
Such a period must of necessity have been somewhat earlier than the Lias, while 
the great disparity between the percentages of Coleoptera at Belmont (105 per 
cent) and Ipswich (47 6 per cent) would indicate that it was considerably re¬ 
moved from the Upper Permian The evidence, then, would lead us to assign an 
Upper Tnassie age for the Ipswich Beds 

(6) Hemiptera. This Order offers very convincing evidence of the age of 
the Ipswich Beds Hemiptera first appear in the Upper Permian, both in Europe 
and at Belmont, and are in both cases represented by only the single Suborder 
Homoptera. The Order was at its maximum percentage at Belmont, chiefly be¬ 
cause no other groups were present m sufficient numbers to compete with it, except 
only the Mecoptera. From that time onwards its comparative percentage de¬ 
creased to the end of the Mesoeoic, rising again to 12 3 m the Tertiary, and finally 
falling to 79 at the present day At the same time, the Suborder Hdteropteira, 
which was absent in the Upper Permian, has gradually gamed on the Suborder 
Homoptera, until at the present day it accounts for 4 5 of the 7.9 per cent, for 
the whole Order, leaving only 3 4 for the Suborder Homoptera In the European 
Lias, the percentage of Hemiptera to the whole Insect fauna is 9.6, made up of 
7.4 Homoptera and 22 Heteroptera. Thus it will be seen that, in the Lias, the 
Homoptera were more abundant than the Heteroptera in the proportion of about 
7 to 2, though at the present day the Heteroptera are the more abundant At 
Ipswich, the percentage of Hemiptera to the total Insect fauna is 279 , which is 
intermediate between the percentage for Belmont (47.4) and that for the European 
Lias (90), and somewhat nearer the latter than the former. Also, if we compare 
the proportions of Homoptera to Heteroptera, we find 22.2 per cent of the 
former to 5 7 per cent, of the latter, or a proportion of abqut 4 to 1, i.e, the 
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Homoptora are a little woTe abundant proportionately than in the Lias Ex¬ 
pressed as percentages of the whole Order Ileraiptcra, we have the following 
results — 


Suborder Belmont Ipswich European Lias Recent 

Homoptera 100 0 79 6 77 1 43 0 

Heteroptera 0 0 20 4 22 9 57 0 


We see* again from this result that the evidence offered by the percentage 
and composition of the Order Ilemiptera at Ipswich is to the effect that the age 
of the Ipswich Beds is intermediate between the Upper Penman of Belmont and 
the European Lias, and deiimtely closer to the latter than to the former 

On all the above six counts, then, we come to the same conclusion, viz, that 
the Ipswich Beds lire definitely older than the Lias, but not very much older 
The same results would have been obtained if wo had considered the whole of the 
Order Orthoptera, since we should then note, not only the relative decrease in the 
Cockroaches as we pass from Ipswich to the Lias, but also the relative increases 
in the two newer Suborders Mantoidea and Locustoidea As the first known 
Loeustoid occurs in the passage beds between Upper Permian and Lower Tnas in 
the Balmain Colliery at Sydney, NSW,* the relative increase of the Suborder 
Locustoidea is particularly striking, this Suborder is outstandingly the dominant 
group of Orthoptera at the present day 

The presence at Ipswich of archaic Orders (Aeroplonoptera, Protorthopteia, 
Protomeooptera) not found m the Lias or an) later beds, also leads us to the 
same conclusion 

Making all due allowance for the possibility of an Australian Mesozoic Insect 
fauna being somewhat more archaic in composition than a European f auna of 
the same time (but not much, for it is clear that the Upper Permian Insect fauna 
of Belmont wag, if anything, ahead of contemporary faunas in other parts of the 
world), the following would appear to be a fair conclusion as to the age of the 
Ipswich Insect Beds — 

The composition of the Insect Fauna of the Ipswich Beds indicates, both 
collectively and by analysis of its outstanding groups, that the age of the Bede was 
not earlier than the lovtest division of the Upper Tnassic, and not later than the 
top of the Upper Tnaastc, it was most probably a little older than Rhaetic 


'Mtcanopsn sydnttensts Till, These Proceedings, xlm, 1918, p 983 
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Order BSMTOKIUL 
Suborder Hooaoptara. 

Family IPSVICIIDAE 

Ipsvicia jonesi Till (Plate xlm, fig 38; Text-fig 00) 

Hindwing Total length 10.5 mm , greatest breadth 4 7 mm A nearly com¬ 
plete impression, with most of the costal margin and about one-third of the pos¬ 
terior margin missing Mam veins stoutly built R slightly waved, giving off at 
about half-way a descending oblique branch which meets M somewhat before the 
level of the medio-cubital cross-vein , further distad, R gives off an anterior oblique 
branch, and finally forks widely not fox from apex, the ambient vein connects 
these lost three branches of R m two loops, and continues posteriorly as a convex 
loop between the ends of M and Cu, and as a slightly convex loop between Cu 
and 1A, the ambient vein is throughout very close to the wmg-margin M nearly 
straight up to halt-way, and then curving slightly upwards to meet the posterior 
distal fork of R at its apex Medio-cubital cross-vein (m-cu) situated at about 
two-thirds Cu considerably waved near middle concavely to costal border, un¬ 
branched 1A a strong, simple vein strongly bent downwards in its distal third. 
2A a shorter vein, strongly double-curved 



Heautotypes Specimen No 285a shows the hindwing as figured in Plate 
xiiu., fig 38 and Text-fig 90, the whole of 2A as well as the dotted portions of 
the costal and posterior margins are missing in this specimen Specimen No 
340a is an impression of all four wings of a large individual close together and 
partially overlying one another A large portion of the base of one hindwing, 
lying clear of the tegnuna, shows 2A and 1A complete, a considerable portion of 
M, and about the basal fourth of R and the costa, Be can be seen as a short vem 
joining the costa not far from base. One tegmen is complete, measuring 13 mm 
long; the other has only the apical portion preserved, and the second hindwing is 
folded under and between the two, so that only a small part of it can be seen. 



494 


MESOZOIC INSECTS OF QUEENSLAND, X , 


This specimen affords the proof that the more complete hindwing represented by 
itself m Specimen No 286 belongs to Ipswota jonem Till 

Additional material of the tegmina of this species is found in Specimen No 
226, consisting of a complete tegmen, 13 mm long, only moderately well pre¬ 
served, together with a small fragment of the base of a second tegmen lying close 
beside it, 17 m*n away from these, on the same piece of rock, lies another almost 
complete tegmen, moderately well preserved All the above are in Coll Queens¬ 
land Geol Survey, Brisbane, Q 

Horizon — Upper Tnassic, Ipswich, Q 

The discovery of the hindwing of the genus Ipsmcta is of gTeat interest, be¬ 
cause of the simplicity of the venation, m which M ir unbranched, and the primi¬ 
tive condition of the ambient vein, lying very dose to the border of the wing 
These characters can now be added to the definition of the family Ipsvlcudae, 
which would appear to be well established on the combined characters of the teg¬ 
men and lundwing 

Suborder Beteroptera. 

Family TRIASSOCOUIDAE 
Triahsooorts m'v ersi Till>ard 

Specimen No 160 a-b appears to represent the body at tins species, with the 
exception of the head and pronotum, which are missing The scut d lum is broad 
and triangular, the shape of the body brondh oval There are signs ot the seg¬ 
mentation of the first two abdominal segments only Total length of spetimen, 
61 mm , greatest breadth 4 4 mm 

TRiAssooOBrs SCITTULITM Tillyaid 

Specimen No 179a-6 appears to represent the body of this species, with the 
exception of the head and pronotum, which are missing The scutellum is sub- 
tnangular, less wide than in T my erst, the shape of the abdomen is somewhat 
narrower, and somewhat pointed apically Total length of specimen, 6 mm, 
greatest breadth 3 mm 

Triassooobis ovalis, n sp (Text-fig 91 ) 

This is also an impression of the whole body with the exception of head and 
pronotum, in addition, the hemelytra can be famtlv made out The scutellum is 
triangular, not so wide as in T myersx, the abdomen is broadly oval, even more 
rounded apically than in T myerm, the hemelytra appear to be slightly granulose 
and also slightly and delicately stnated distully There is also what appears to 
be an impression of portion of the left fore-leg Total length of specimen, 4.8 
mm, greatest breadth 3 6 mm 

Type, Specimen No. 129a, in Coll Queensland Geol Survey, Brisbane. 

Horizon —Upper Tnassic, Ipswich, Q 
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IteABSoocmm <wmzs, n sp (Text-flg *92) 

This specimen shows the same parts of the body as the three preceding, bnt 
is considerably larger, it is remarkable in that the wings were either missing or 
too faintly impressed to be made out with certainty* whereas on the other hand 
the segmentation of the abdomen is clearly marked, so that it can be seen that the 



Text-fig 91 Tt tassocorts ovahs t nsp Body with hemelytra and part of left 
foreleg, (x 6 7) Drawn from Specimen No 129a sc, scutellum 
Text-fig 92 Trtassocorts (f)grandis, nsp Body (x' 6 7} Drawn from Speci¬ 

men No 196a ov, ovipositor, sc, scutellum 

specimen was a female The scutellum is sub-triangular, rather small for the 
size of the insect, and comparatively narrow In the abdomen, which is sub- 
tnangular and well pointed apirally, six segments can be clearly made out, to¬ 
gether with a terminal ovipositor Total length of specimen 73 mm, greatest 
breadth 3 9 mm 

Type, Specimen No, 196a in Coll. Queensland Geol Survey 

Horieon —Upper Tnassic, Ipswich, Q 

Order HKUROPTEIUL 
Suborder Planipsnnla. 

Family PBOHEMEROBIIDAE 

This family is characterised fay a general similarity to the recent Psyehops- 
idae, but is less specialised in lacking the strong vena triphea formation found 
in that family, and in having the wings less rounded apiCaliy, with the costal 
space not so broadly expanded, A single genus and species, Protopsyehops *a 
ienoea Till., has already been described from Ipswich 
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Genus Osmtlopsyohops, n.g (Plate xhu, figs 39, 40, Text-fig 93). 

Costal area of moderate breadth basally, diminishing towards apex Costal 
veinlets arising from Sc close to base at an angle of abont 45°, but this angle 
rapidly diminishes further from the base, and for most of the wing-length ia 
about 25° to 20°, these vemleta very numerous and close together, many of them 
forked, but there are no dear signs of any connecting cross-bars Sc straight for 
most of its length, then arching somewhat downwards And fusing at a slight angle 
with Ri (as in recent Osmylidae) Ri a strong vein, straight for most of its 
length, but somewhat curved downwards after fusing with Sc Rs running close 
below Ri, but neither fused nor connected with it in any manner Branches of 
Rs numerous, about twenty, closely parallel, some forked near bases, most of them 
with small distal forks These sector** arise from Rs at an angle varying fTom 
35° to 30° only M forced near base, the two branches running closely parallel 
to one another and to the branches of Rs just above them Cu forked near base 
Cu 2 running close below Cui for most of its length, some Little way from the 
posterior border of the wing, Cm arches away from Gus and branches into several 
forked veins which occupy the triangular space between Ms ■+ 4 and Cua Ana) 
veins with numerous branches 

Genotype, Osmybpsychops sptllerae, nap (Upper Trias of Ipswich, Q ) 

This genus is undoubtedly a true Prohemerobud on account of the general 
structure of the venation and the primitive condition of the three veins Sc, Ri 
and Rs, which do not form a true vena fnpltca, but it is remarkable m having Sc 
fused with Ri in the maimer of recent Osmylidae Tins character is indicated in 
the generic name The distal branching oi Cut is also pecuhnr and indicates, 
perhaps, some connection with the Berothidae The small angle at which the 
branches of Rs arise is also noteworthy, and will serve to distinguish this genus 
At a glance from the other Tnassic Plempenma 
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OsMyu)Priycuoi*s wpiLiifKAK, usp (Plate xlui, figs 39, 49; Text-fig 93) 

This specie* is represented by two fairly large wing-fragments, both p»o- 
bably belong to the lore wing, but not to the same individual 

Hpeamen No 3 Mu has a total length of 14 imn, and shows most of the basal 
portion (the costal and posterior margins indistinct), with a distance of about 5 
mm along the three main veins Sts Hi and Rs Beyond this there is a gap, but, 
below that gap, a series of no less than thirteen sectors of Rs are preserved com¬ 
plete] v to the somewhat broken wing-margin, below these ugain are the complete 
M and On and basally, all except the extreme Imses of the anal veins arc pre¬ 
served A noteworthy feature of Ms + 4 is the presence of an elongate oval closed 
cell about the middle of its length, tins cell Indicates the division and re-fusion ot 
Ms uml M 4 , and is to l>e found iu a number of recent Psychopmdae It is most 
piobably n specific chaiacter, but may have been only an individual one Tht 
apical expansion and foi kings of V\\\ are well shown in this specimen 

Specimen \o *Wa lias a length of 12 5 min and shows a large portiou ui tin* 
wing with the exception of the basal third, the extieme apical piece, and the 
margins ot the wing, there is also a large gap in the distal portions of a number 
ot the branches ot Rs The distal forkings of Cm, and the course of Cu 2 m a 
deep turrow just below it, are absent except for a small portion, but this portion 
is just sufficient to allow ot this 1'iagment being placed m position upon the pre¬ 
vious fragment, when it will be seen that the two practically coincide with respect 
to even vein common to the two, so that they evidently belong to the same 
species This tragmen! shows very dearly the fusion of Sc with Rt, and the 
manner in wludi Rs remains tunonneeted with Ri throughout, though running 
closely below it 

T\pe, Specimens No 3I4o (holotype) and No 283« (heautotvpe) in roll 
Queensland Ocol Survey, Brisbane 

Horizon — Upper Tnnssit of Ipswich, Q 

The species is dedicated to Miss S M Spillcr, of the Geological Suney, 
Brisbane The complete iorewmg is shown restored in Text-%, 9,1 
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MESOZOIC INSECTS Of QUEENSLAND, X 


- - - , 1018i> Mesozoic Insects oi Queensland JS<> 3 Odonata and 

Prot odonata Id , xlui pt 3, pp 417-430 

—, 1*>] 8c-- -- No 4 Hemiptera Hete- 

ropteia the Fuuul> Dunstumidue With a Note on the 

Origin of llie Heteruptcia Id, xlm, pt 3, pp 568-692 

—, 1019a--No 5 Meeoptera, the 

uv\k Order Parntiiehoptera, and additions to Plampeuma Id, 
xliv , pt 1, pp 104-212 

- f I 9 iq?j --— No 0 Blattoidea Id , 

xli\ , pt 2, pp 358-382 

- --, 1020- --- No 7 Heunpttra Homo- 

ptim, with a Note on the Phytogeny of the Snbordci Id, 

xhv ♦ pt 4, (1920), pp 857-89G 

--1921 --No 8 Hemiptera Huxno- 

pteut (contd ) The Genus Mesogereoa, with n Discussion oi 
its Relationship with the Jurassic Palactmtinidm Id xlvi , pt 
2, pp 270-284 

- - f 1922—Mesozoic Insects ot Queensland No 0 Oithoptera, an<l 

Additions to the Protorthoptcra, Odonata* Hemiptcra and Plnni- 
penma Id, xlvn , pt 4 pp 447-470 

EXPLANATION OI PLATE XLIU 

1 ik 38 Ipwuia }onesi Till Hmdwmg K 01) Speumeii No 28*13 

1 ig 39 OvHxlopsyehops spiUetae, ng et Bp hragment of wing (x 5 6) Speci¬ 
men No 314a Hnlotype 

I ilk 40 Osmvlopwhops ipilleiae, ng it sp (k 6) Specimen No 283, i 

Heautot vpe 


Corrigendum 

On page 482 insert the heading, Hub-order Zygoptera, above Family Triauso- 
lwhdae (line 12) 
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THE LIFE-U1ST0KV OF FREllO&PIlAHlt 1 

By A Anstbutiikr Lawson, DS<j, FRSE, FLS, Professor ot Rolan\ in the 

University of Sidney 

(Plate xliv , thirty-one Text-figutcs ) 

(l mm the Botany Department of the Unnersity oj Sydney ) 

[Read 31st October 1923 J 

llie genus Phsrosphaera a os established by Archer (1850) There are but 
two species known, one iound in certain mountainous regions of Tasmania and 
lho other conhned to certain limited regions ol the mainland ot Australia 

Pheronphaera is a small, low shrub, the two species having different habitats 
and somewhat different habits Pherospbaera Fitzgerald*, F v M is a densely 
branched senu-prostrate shrub and is found within the spray of certain water! alls 
m the Blue Mountains of New South Wales P heron phaera Uoohenana Arch 
is a densely branched elect shrub from three to six feet high inhabiting certain 
mountain regions ot Tasmania it is found m wet soil Photographs of V Fitz- 
ytrnldt Fv M are shown on Plate xliv 

The foliage of the two species is very similai, consisting ot small thick scale- 
like leaves about halt a line long They are keeled, obtuse and closely approved 
and appear in rows A daik olive-gicen colour is characteristic 

The organs of trectification are also similar m the two species The micro- 
spore cones are solitary and terminal They oecui m profusion, but singly They 
are oval m form, about one and a half lines long, and composed of severul 
spirally arranged microspoi ophyllh 

The megaspuio cones are lateially arranged on small branches These are 
ovate and consist of eight or ten spirally arranged megasporophylls, each one of 
winch has a solitary, erect ovulo on its adaxml face very close to the cone axis 

This unique genus of Coniters has for many years been classed among the 
Podooarpineae, although it possesses no outstanding features justifying this posi¬ 
tion Moreover, as far as the writer is aware, we have no knowledge whatever 
of its gametophyte structures 

For these reasons it seemed desirable to work through the life-history and 
establish its phylogenetic position 

The inaccessible nature of the material has made the task a difficult one, but 
during tiie past three or four years sufficient material has been obtained to show 
all the essential features of the gametophytes, fertilisation and embryo 

The Male Gametophyte 

The first and most striking feature of the pollen of Pherosphaera is its minute 
size as compared with the pollen of other Conifers,—especially the Podocarpmeae 
It is about half the size of that of Mieroeaohrys for instance The microspore 
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wall is very thin and as in Mtcrooachryn and other Podoearpineae it is winded 
The tv mgs take the form oi three bludder-like dilatations oi the spore wall These 
wings are auanged precisely as thev aie m Mtcrocaehrys, only they are smaller* 
in pioportion to the size of the spure After u careful study of many prepara¬ 
tions, both from the living condition and from sections, 1 am convinced that only 
thiee wings are present In sections, the majority of cases showed only two 
wings a* illustrated in Text-figures 2 and 3, but there is no doubt in my mind 
that the third was removed m sectioning Text-figure 1 shows the typical more 
or less symmetrical airangement oi these wings My observations of these ex¬ 
ternal features of the mierospore agreed for both species of Pkeroaphaen ft. 

The sui prising and important feature of the mierospore was observed in re¬ 
gard to its contents When the mature pollen was first examined in the living 
state two distinct nut lei wore cJeaiJy visible, but no trace of vegetative protballial 
< oils t ould be made out 11 was expected, however, that these latter would be de- 
tc< tod m sections as they are so characteristic in Mwrocachry# and other Podo- 
(Aipincae In the many preparations examined, however, not a single section 
showed au> evidence of these vestigial cells Two nuclei were all that were ob¬ 
served in the mature pollen Text-figure 2 shows a tjpical section of a mature 
microspoie at the time of pollination One of these nuclei is slightly more cen¬ 
trally situated than the other and m one or two instances there -was a slight in¬ 
dication oi a delicate membrane separating them from one another, but m the 
majority of those brought under observation all trace of a separating wall was 
absent Text-figure 2 was drawn from a section of a imerospore within the 
microsporangium at the time the pollen was being liberated Text-figure 3 was 
drawn from a swtion of a mierospore within the micropyle It will be seen that 
no wall separates the nuclei, and a slight protuberance at one side indicates the 
beginning of the pollen tube 

In view of our knowledge of the male gametopbyte of the Podoearpineae, 
and especially m view oF the winged nature of the pollen, these observations were 
quite unexpected Pherwphaer* is the only genus of this tribe where male game- 
top lutes have not been investigated In all of the other five genera of the tnbe 
a more or kw evanescent protballial tissue is present m the mature pollen In 
Podoearpus (Coker, 1902) there are at first the usual two prothaUud cells, but 
a* the pollen matures these two cells undergo further divisions until, m certain 
laws there may be as manv ns eight prothallial cells The walls of these cells 
eventually break down and the resulting free nuclei pass into the pollen tnbe 
So tin mature pollen of Podocarpm —in certain species at any rate—may con¬ 
tain in addition to the tube and stalk nuclei and body cell, no less than eight 
vestigial prothallial cell* 

In Phyllocladutt (Kilduhl, 1908 and Young, 1910) the condition is somewhat 
ditto ml lien we find two prothallial cells, one of which almost immediately 
becomes disorganised but the second one persists and may divide In this genus 
the mature nm roapore therefore contains four free nuclei and a body cell. 

In Dacrydtum (Young, 1907) the mature mierospore may contain three or 
four vestigial prothallial nuclei m addition to the tube and stalk nuclei and body 
cell 

In the mature trucrospores of Mwomhry* (Lawson, 1923; Thomson 1909a) 
there are two vestigial prothallial cells which persist and do not divide^ in addi¬ 
tion to the body cell and stalk and tube nuclei. 

Saxegothuea shows within its mature mierosp o re, three vestigial prdthalhal 
nuclei as well as the bodv cell and stalk and tube iradeL 
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In view of these observations it would seem that supernumerary cells or 
nuclei derived from one or both of the protbalhal cells are a common characteristic 
of these five genera of the Podoesrpineae In Pkerosphaera, however, the con¬ 
tents of the mature microspore seem to be quite different As far as my obser¬ 
vations go there are only two free nuclei in the mature microspore One of these 







Text-fig 1 

Text-fig 2 
Text-fig 3 

Text-tig, 4 


A section of a microspore through a plane showing three wines 
These wings are dilations of the spore wall and are symmetrically 
arranged A single nucleus is seen suspended m the centre of the 
spore cytoplasm (x 607). 

A section of a nucrojpore showing two nuclei, one nearer the centre 
of the spore than the other Two of the wings are shown m this 
section, (x 607), 

A section of a macrospore as it was seen in the nucropyle. Only 
two of the three wings am shown m the section, Two nucha of about 
equal sice lie'in the cytoplasm A slight protuberance of the spore 
wan between two of the wings indicates the beginning of the pollen 
tube, (xtQ7)< 

A longitudinal section through the bp of a nearly mature pollen 
tube, A large body cell with its enlarged nucleus in the spireme 
stage of mitosis, and its characteristic cytppJaan » shown The body 
ceft has a very thm but distinct cell membrane In the rear of the 
body cell is stalk oudeu*. (x 867), 

A similar section of the bp of the pefflen tube showing the charao 

SB&S’STS— •> —• - 
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ib mlerpieted to be tbe tube nucleus and the other the geneiative nucleus No 
trm # o of vestigial prothalhal cells 01 nuclei was observed 

The onlv lesemblante, therefoi e, existing between mu*rospores of Phero- 
8pharra and othoi genera ot the Podoearpb are tlie wings This (haractei* bow- 
evot, «s not confined to the Podocurpmeae, it lieing one of the characteristic 
featuies of the Abietineae Moreover, in one genus of the former tribe—namely 
Saxcffotku*a (Thomson, 1909), the pollen is not winged Winged pollen seems to 
have arisen in more than one tribe of Comfeis quite independently as A special 
adaptation in pollination and it would be unwise, theiefore to regard it as a 
rhmmtei of unpoitnnt phvlogvnetn MCiufieame 



Ttxt-fig 0 A longitudinal section through, the upper part of the nucellus The 
cells of the apex form a more or less definite pollen cushion Three 
winged micwpores are shown ut the \cr> apex, and each of these 
has sent down pollen tubes whose tips spread out over the apex of 
the prothallus 

Text-fig 7 A longitudinal section of a micropyle with the apex of the nucellus 
Pour mitrospores are distinctly seen in the micropylar canal and 
these show the characteristic wings, and one of them shows the two 
nuclei The characteristic spreading of the integument for the re¬ 
ception of the pollen is also indicated (x 133) 


The device for the reception of pollen m Pheroitphaera is quite simple and 
interesting The ruegasporophyU grows out for a short distance almost at right 
angles to the cone axis It then turns sharply in a vertical direction almost 
parallel to the rone axis The apex tapers to a point and curves slightly out¬ 
ward There is thus left a considerable opening between it and the bract above 
In the meantime tbe integument of the ovule has grown forward in a direction 
almost parallel with that of the sporopbyll The combination of the end of tbe 
eporophyll and the gaping apex of the integument forms a deep cavity which is 
wide at the top and narrow at the bottom like a funnel, tbe micropyle forming 
the neck of the funnel-shaped canty. When once caught by the mouth of this 
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opening the pollen grains must eventually find themselves in the micropyle Text- 
figure 8 represents a median section through the sporophyll bearing an ovule 
Here this gentle curvature leading into the micropyle is clearly shown* A few 
pollon grains have already found their way into the micropyle In Text-figure 
7, we have a more highly magnified representation of a longitudinal section taken 
through the upper portion of the nucellus and integument. Here four miero- 



Text-fig 8 A median longitudinal & ctiou through a mega sporophyll just about 
the time of pollination The position of the megasporangium 
dearly shown Its close proximity to the cone axis is charactenstn 
The gaping mouth of the integument for the reception of the pollen 
in the short tube4ike micropyle is also indicated (x 50) 

Text-fig 9 The ovule in Text-fig 8 more highly magnified Three microspores 
are seen m the micropyle A germinated megaspore is shown in the 
basal region of the nucellus with a tapetum still enveloping it The 
megaspore has undergone repeated free nuclear division, and there is 
a large central vacuole (x 100) 

spores are seen m their descent through the micropyle The wide open mouth of 
the funnel-shaped micropyle is dearly shown and the cells lining this inner re¬ 
gion of the integument are enlarging considerably m preparation for the closing 
of the micropyle. These details are shown also w Text-figure 9, but here the 
nucrospores have reached the apex of the nucellus. 

Having reached the apex of the nucellus, each xmcrospore produces a pollen 
tube which immediately penetrates the nucellar tissue, carrying with it the tube 
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and generative nuclei Ah shown in Text-flares 10 and 11 Ihe winged walls of 
the nmrosports are leJtt behind on the apex of the nueellus The pollen tubes in 
the meantime have penetrated the entire length of the nueelluK The course of 
tin tube* was Jollowed in several instances They leach the female prothallial 
tissue and apparently have their full growth betore the arobegoma are organised 
In 'Uxt'figiue 10 we have a not quite median station through the upper half of 
the ovule Two pollen tubes are seen Thev evidently followed a common 
fours** until the piotlmllia) tissue was reached, then their ways separated-one 
growing to the ught and the other to the left as thev poss over the top of the 
lotnult gametophvte 

In Tcxt-figuu 11, there is another illustration oj a tube passing down lor ft 
ionsiderable distance between the megaiqKire membrane and the aneellus The 
gnat length to winch the pollen tulx* ma\ penetrate m this direction is shown 
in Text-figure 18 Hen a pollen tube is seen extending nemlv half-way clown 
the length of Hu prothnllus The courses of these tubes ate well established be- 
Ion* the archegonui appear In Text-flguie 18 two young an begonia are shown 
Other pollen tubes aie illustrated m Text-figures 19 and *20 

The actual mitosis of the geneiative nucleus vvas not observed It must 



'Kxt-hg 10 A nearly median section of the upper half of the ovule Microspores 
with their pollen tubes are indicated The latter have penetrated the 
entuc length of the nucellar tissue and their tips with their content* 
have entered the cavities of the prothallus just over the arthegoma 
lhe archegoma themselves appeared in the following sections In 
the tips of the pollen tubes the bodv cell with it* deeply staining 
nucleus is clearly indicated (x 275) 

Tt;\t-rig 11 A more highly magnified representation A condition similar to that 
indicated m text-fig 6, showing m detail the course of the pollen 
tube through the nucellar tissue and nearly half-wav down the length 
of the prothallus (x 275) 


occur, however, quite early in the development of the pollen tube, for frequent 
instances were found showing a well organised laxly cell and stalk nucleus in the 
tip of the tubes liefore the latter waa half-way through the nucellar tissue. In 
Text-figure 10 two pollen tubes are represented, each with a well organised body 
cell A characteristic appearance of a section of a tip of a pollen tube w shown 
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in Text-figure 4 Tbe nucleus of the body cell does not ho m the centre oi the 
cytoplasm, lmt is suspended at one side In thi* figure it is e\ulentl> just about 
to undergo mitosis to lot in the gametes, as its clnonmtin is m the spireme stage 
The body cell ih surrounded by a thin but distinct ntcmbiaue of its own In the 
roar of the body coll the stalk nucleus is seen Another example of the bod\ cell 
showing these characteristics is shown in Text-figure 'I The actual division of 
tbe body cell was not observed and I am consequently unable to give an account 
of the gametes On «u count of the small number ot archegoma and then scat- 
teied position one would expect to find the two gametes oJ unequal size and only 
one functional ns m !*<><loiarjnt# (Coker, 1902) and Phylloctadui* (Noung, 1910) 

The Ovulate Strobiles 

The structure of the o\ulato strobilus am! the position of the ovult is 
strikingly unlike the tv|>e of Ihc Podocarpmcac Among the Taxa<cae the 
oMilate strobilus is so much reduced that it is difficult to identify it ns a cone 
In some cases such as Torreya (Coulter and Land, 3906) and Cephalotaxus 
(Lawson, 1907 ami Coker) the ledmiion is tamed ho tar that ull resemblance to 
a strobilus is lost 

Among tbe Podocarpiucae there appears to lie a considerable variety in the 
amount of reduction in the different genera 

In Microoachrys there is a definite strobilun formed by sporophvlls which 
ha\e what appear to be a spiral arrangement, but this appearance m really due 
to the sporophylls being in cycles ot tour (Thomson, 1904, Lawson, 1923) There 
is a single more or less mounted ovule near the apex of the ndftxial face of the 
ovuliferous scale 

In Saxegothaea the strobilus is made up of a senes of imbricated bracts 
spirally arranged in the form of a cone On the ad axial taco of the ovuliferous 
scale a solitary ovule w home The strobilus is terminal on the short shoots 
(Tison, 1908) The peduncle eventually elongates, earning the «,tiobilus hevond 
the enveloping bracts 

In Podocarpus there is also a solitary ovule which extends conspicuously 
above the bracts, but this is not brought about by the elongation of the peduncle 

In PhyUodadus the ovulate strobili occur eithei singly or two together They 
consist of sue or eight short thick bracts and are borne near the base ot the 
phvlloclada Each bract bears a solitary erect ovule 

In Pherottphaera a definite strobilus is formed by a sera*, ot sporopbylls 
On the adaxial face of the ovuliferous scale, very close to the tone axis and there¬ 
fore in an axial position, a single erect ovule is borne 

The Megaeporanqtum 

The mcgasporangium of Pheroapkaera presents certain features that distin¬ 
guish it at once from other Podoearpmeae Its position is practically axiaJ, be¬ 
ing dose to the cone axis on the adaxial surface of the megasporophyll It is* 
therefore, in this respect quite unlike Podoearputt, Mterocachry* and Saxegothaea* 
In Phylhetadue tbe ovule is axillary. It is also erect and more or less invested 
as ih the case with Podocarpus, Mterocachrys and Saxegothaea, 

In PhyUocladus, however, the solitary ovule is erect and axillary A median 
Longitudinal section of the sporophyll is shown in Text-figure 8 Here a portion 
of the eone axis is seen and the axillary position of the base of the ovule The 
apex of the sporophyll is shown extending a considerable distance beyond the in- 
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lext-'ig U A longitudinal section through d voung ovule The general < on 
figuration of the nucellua is shown and m a nearly central position 
three megaspores are seen forming an axial row All three of these 
megaspores have germinated and are multi-nucleate The lower of 
the three is much the largest The middle one is next in si/c and 
the distal one is smallest (x 275) 

Text-hg J3 A longitudinal section through the centre of the megasporangium 
showing a germinated megaspore Repeated free nuclear division has 
taken place, and the formation of a large central vacuole forces the 
nuclei to take a position in the parietal cytoplasm A more or less 
definite tapetum of two or three layers of cells is also represented 
(x 275) 

Text-fig 14 V similar section of the mega sporangium showing two germinated 
megaspores They are both enveloped m tapetal tells, hut one is 
much larger than the other (x 275) 

Text-fig n \ similar section of a megasporangium Here three germinated 
megaspores are to be seen forming an axial row The lower one of 
the three that is the one nearest the food suppl>, is manv times 
larger than the other two The latter develop no further The 
tapetum has vanished (x 275) 

Text-fig 16 A nearly median section of a megasporangium The functional mega¬ 
spore has grown considerably in size The tapetum has been absorbed 
and one of the other abortive megaspores is seen Repeated free 

nuclear division has taken place The large clear central vacuole is 
ctearh defined and the parietal position of the i\toplasm and tree 
mu In s represented lx 275) 
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tegument The > ancular bundle from the axis divides as it enters the sporophyll, 
one part supplying the o\ule and the other entering the sporophyll. The axis of 
the ovule lies practu ally parallel with the cone axis, so that the integument and 
nwropyle are directed upwards. 

The most important feature of the ovule is the eutire absence of a second 
integument or aril The presence of this structure is a characteristic feature of 
the Tnxaceae In Pndocarpinea© it is an important structural feature of the 
seed, being well developed m Podocarpm, Microcachrtfs , Saxegothaea and PhyU 
hcfaduH In Text-figures S 4 9, 12, and 10, stages in the development of the ovule 
are indicated, but in none of these was there any evidence of a second integu¬ 
ment Text-figure 9 is a more highly magnified representation of the ovule 
shown m Text-flguu 8 The single integument is here dearly shown terminating 
in a gaping mouth of the imeropyle, the tubular passage of which attenuates near 
the apex of the micellus Three miciospores are seen in this figure at the 
narinwest point of the nueropylar tube Two or three layers ol cells at the 
apex of the nucdlus become differentiated into a pollen cushion into which the 
pollen tubes penetrate This is indicated m Text-figures 10, 11, 16, and 19 The 
remaikabie protrusion of this tissue in Saa egothaea is evidently a special adap¬ 
tation characteristic loi that genus 

Phe FemaU Gamctophyte 

With the exception of Microcachrys which has only recently been investigated 
by the writer (1923) the details of mcgasporogenesiR are practically unknown for 
the Podoearpineae In Microcachrys a single megaspore mothor-tell appears 
deep m the central tissue of the sporangium This is surrounded by a distinct 
tapetiuu of two or three layers of cells The mother-cell undergoes division form¬ 
ing two cells in a row These each undergo a division, but not simultaneously 
The result of tlic second division is an axial row of four potential megaspores 
Only on© of these gciinmates, that is the innermost one—the one nearest the food 
supply This becomes the functional megasporc 

In Pherosphaera a most unusual condition w as observed The early stages of 
megusporogenesns were not found, but an axial row was found in many sections 
This consists of three spores, all of which have germinated, for they are enlarged 
and multinueleate From the considerable number of sections of this stage 
examined it seems quit© probable that a single mother-cell appears and this under¬ 
goes reduction dmsion Of the two resulting cells it would seem that only one 
of these divides so that there are only three cells in the axial row The inner 
two of these are undoubtedly potential megaspores, but the third one cannoi be 
actually so regarded as the second division of mciosis in that case has not occurred 

In Phyllocladus (Young, 1910) only three cells are likewise reported as form¬ 
ing the axial row, A similar condition seems to prevail in Taxua . 

But the remarkable feature in Pherosphoera is that all three of the potential 
megaspores germinate and begin to produce prothalh A \ery typical represen¬ 
tation of this is shown in Text-figure 12* It will be seen from this figure that 
the innermost of the three megaspores has increased in size very much—being 
now several times larger than the other two The middle one is next in size and 
the outermost one has increased least All three have germinated, for all three 
have grown considerably and are multinueleate From this striking and charac¬ 
teristic appearance, it would seem that the innermost one is the functional mega- 
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spore and the growth and development It ha p been more rapid m it because it u 
nearest the iood supply The otheL two develop less rapidly in consequence I 
have studied megasporogenesis in main Conifers, but 1 have never observed any* 
thing quite so striking os this Ap a rule among Conifers, it is the innermost 
cell oi the aaaal row which becomes the tunetional megaspore but there are some 
striking exceptions to this as in Sequoia (Lawson, 1904) and Taxue (Strasburger, 
1004) In Pherosphaera there can lie no doubt as to which is the functional 
sport 

In making longitudinal sections of the strobilus at this time, the chance of 
obtaining a perfectly median section through the megasporangium is very small 
indeed From the numerous sections token, however, several beautiful examples 
weie obtained One of these is represented in Text-figure 12, where all three 
megaspores oi the axial row arc m the one section Text-figure 13 is Jrom a 
section not quite median in winch onlj- tlie functional megaspore is shown The 
usual large mitral vacuole with panetal cytoplasm in winch free nuclei are sus¬ 
pended \h indicated This figure is also intended to show definite organised tape- 
tal cells thiee lajera deep The deeply stauung nuclei and dense granulai cyto¬ 
plasm differentiate these cells very sharply from the snrroundmg tissue This 
tapetum is shown very well in Text-figure 14 Here the large functional mega- 
spore and one of the potential spores are seen With the growth of the func¬ 
tional megnspore the tapetal cells gradually break down and their substance be¬ 
comes absorbed until, as shown m Text-figure 12, all trace of tins nourishing 
tissue has vanished Text-figure 15 shows a later stcye ut the development of the 
functional megaspore with the two aborted spores aliove it In Text-figure 111 is 
a still later stage Here the central vacuole has reached its maximum size before 
coll wall formation begins, From the sections of this stage available it was im¬ 
possible to make an accurate estimate of the number of free nuclei present in the 
panetal cytoplasm It would seem, however, tliat at least six or seven successive 
nuclear dniMons occurred to produce this effect It is interesting to note that 
even an late as this stage—Text-figuie 16—one of the other megaspores still per¬ 
sists 

In Mwrocachrys (Lawson, 1923) and most other Conifers, tlie non-functional 
aborted megospures disappear at a much curlier period 

The early stages m the formation of the cellular prothallus were not ol>* 
served, but the stage represented in Text-figure 17 Bhows quite clearly that this 
occurs w the usual way, namely, by the ingrowth of prunary prothallial cells 
which eiuMoach upon and finally obliterate the central vacuole The establish¬ 
ment of cellular prothallial tissue probably occurs after the manner recently des¬ 
cribed foi Mtcroeaohrys (Lawson, 1933) The rows of cells converging freon the 
IKTiphcry to the centre as shown in Text-figure 17 can hardly lie interpreted in 
anv other waj 

The fully developed prothallus is quite small when compared with other 
('milters None of the Taxodmeae are characterised by large endosperms in the 
seed—certainly not as large as that of the Taxineae, The size of the prothallus 
as compared with surrounding structure* tn Pkeratphoera is illustrated in Text- 
figures 17, 18, 19, 20 Text-figure 20 is taken from a fairly median section 
through the ovule just about the time of fertilisation The prothallial tissue is 
not large as compared with the surrounding micellar tissue The endosperm en¬ 
larges slightly after fertilisation and during the development of the embryo, but 
tins growth is not very great* 
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The mugaspore membrane m Pherosphaera is a feature worthy of some con¬ 
federation Ft has been pointed out by Thomson (1906, 1909), and \ming (1910) 
that the meguwpore membrane of Podocarpus, Phyllocladm, Daeryihum , Saxe- 
gothaea and Mtcroeachrys is thick, two-layered and highly snbensed The nature 
of this membrane Ktamla m the greatest contrast to the condition found m the 
Taxmeac uheie the megaspore membrane is very thin In this respect Phera- 
uphaera is unlike any of the Podocarpmeae investigated The mega spore mem- 
Inane m this genus is very thm and of very qncei*tain structure It stands in the 
greatest possible contrast to that of Mtcroeachrys which the wntei has onlv re- 



Te\t-fig 17 A nearly median longitudinal section of a young prothallus soon after 
< ell formation hag taken place The characteristic rows of cells 
directed towards the centre indicate the original position of the 
primary cell or "Alveoli" 

Text-fig 18 A median longitudinal section of a megasporangnim, The ger¬ 
minating microspores on the apex af the pollen cushion and the course 
of the pollen tubes through the nucellar tissue are shown The 
cellular prothallus with two young archegoma is also indicated 
The Figure also shows the very thin megaspore membrane enveloping 
the prothallus* (x 100) 

Text-fig. 19 A median longitudinal section of a prothallus showing the relative 
position of tame needy mature archegoma It wiU be observed 
that the necks of the respective archegoma are widely separated from 
one another* A portion of a pollen tube is also eean at the apex 
(x 100). 
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Text-fig 20 A median longitudinal section of ft megasporangium showing the 
contained cellular prothallus A pollen tube is seen penetrating the 
mu din tissue Oblique sections of three archegoma are to be 
obsci \ t d near the centre of the upper half of the prothallus The 
centtal cell of one of these is undergoing mitosis to form the ventral 
lanal nucltus and the egg cell (x 100) 

lext-fig 21 This figuie is taken from the lower half of the prothallus it indicates 
the very thin nature of the megaspore membrane (x 275) 

Text-fig 22 A nearly median section of a very young archegomum The large 
central nucltus lies at one end The jacket cells have not yet been 
organised (x 100) 

Text-fig 23 A similar section of a slightly older archegomum The central 
nucleus is undergoing mitosis to form the ventral canal nucleus and 
the egg nucleus The organisation of the jacket cells is beginning 
They are slightly differentiated from the other prothalhal cells (xlOO) 

Text-fig 24 A similar section showing a still older archegomum The egg nucleus 
has a central position and the jacket is fully organised Two of the 
neck cells are shown (x 100), 

Text-fig 25 A similar section showing the archegomum about the same stage 
The lower region of the cytoplasm is becoming \acuolated <x 100) 
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cently investigated Text-figure 21 represents a small portion of a longitudinal 
section ol the prothallus in touch with the megaspore membrane The latter has 
reached its maximum development at this time and m the figure it is represented 
very highly magnified. For other sections, such as in Text-figures 17, 18, 19, 20, 
at lower magnification the megaapore membrane is scarcely dis<enable 

The Archegoma 

The archegoma are tew in number Three or occasionally lour was the num¬ 
ber most irequently met with These are situated m the uppei halt ot the pro- 
tballus as shown in Text-flguies 18, 19 and 20 In the mature state then bases 
are close together, with but a single layer ol cells between them, as in Text-figure 
18 The apices of the archegoma diverge as development proceeds and eventually 
the nocks are widely separated from one another This curious orientation of the 
archegoma made it very drib cult to obtain a median section It was quite im¬ 
possible to obtain median sections ol more than one or two at most in one section 
In the majority of sections examined the archegoma were cut tangentially—as 
shown m Text-figures 18 and 20 

The youngest stage observed in the development of the archegoma is shown 
in Text-figure 22 Here the central cell is tully organised with its large, deeply 
staining nucleus at one end The cytoplasm is granulat and vacuolated Several 
instances ot this were found showing the central cell varying in size The 
nucleus m the central cell shown in Text-figure 22 is evidently preparing for 
mitosis In this case there is no trace of the jacket cells having differentiated. 
In Text-figure 23 is represented a slightly latir development llere the mitotic 
spindle ot the central nucleus is clearly shown The chromosomes are at the 
equator ot the spindle Tins spindle evidently tonus the ventral canal nucleus 
The lattei was not actually observed The cells immediately surrounding Ibis 
young archegomum are becoming nunc densely granular and they evidently I mm 
a single layer of nounshing jacket cells 

A slightly more mature condition is represented m Text-figure 24 The egg 
nucleus is almost fully organised and has taken up a central position Two of 
the four neck cells are shown m this section As no trace of the ventral canid 
nucleus was obseived at this stage, it seems probable that it becomes disorganised 
immediately after it is formed It is evident that this vestigial structure i* 
evanescent and no trace of a cell membrane separating it from the egg was 
observed 

Another more mature archegomum is shown in Text-figure 25 The single 
layer of jacket cells is now well defined and the egg nucleus has enlarged con¬ 
siderably 

Two mature archegoma are represented m Text-figures 26 and 27 The very 
much enlarged egg nuclei arc shown m the characteristic central position and the 
cytoplasm has likewise enlarged considerably This enlargement is accompanied 
by the formation of a large vacuole in the rear of the nucleus This is very 
characteristic of the mature archegomum as shown in the Text-figures 26, 27, 28 
and 29 In Text-figure 28 is shown a similar condition but a slight oavity oi 
depression in the side of the prothallus immediately over the neck cells is mdi 
cated This archegomum is now ready for fertilisation. 

It should be observed from Text-figures 18, 19 and 20 that the necks of the 
archegoma are widely separated from one another and do not open into a common 
archegomal chamber. Bach archegomum has its own small and shallow depression 
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over the neck From this it would seem that each is tertiliMHl quite independently 
of the other* It is also interesting to note that the arohogoma were never found 
at the apex oi the protlialius; they were all laterally situated as shown m Text- 
figures 18 and 19 In this respect they differ from other Podooarpineae and 
Taxiaeae Tn Seqmta (Lawson, 1904), Culhtrvt (Saxton, 1910) and Aratuwrta 
(Seward and Ford, 1900) the arehegoma are laterally situated but moie 



Text-fig 20 A similar section showing a more mature archegomum A charac¬ 
teristic large vacuole is now present in the rear of the egg nucleus 
<x 100) 

Text fig 27 \ similar section showing a mature archegomum ready for fertilisa¬ 
tion Two neck cells, the nourishing jacket cells, the vacuole and 
mature egg nucleus are clearly defined (x 100) 

Text-fig 28 \ mature archegomum ready for fertilisation showing how the neck 
tells open into a depression in the side of the prothafius (x 100) 
Text-fig 29 A longitudinal section of a mature archegomum just about to be 
fertilised The tip of the pollen tube with its contents lies in the 
ca\itv just outside the neck cells, (x 100) 

markedly so than in Pherosfrfmtr* la this latter genus, m shown in Text-figures 18 
and 18 , although the necks of the archegdma are laterally situated the main body of 
the egg cell !*< diierted at on angle downward towards the centre of the prothallus. 
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Fert&uatum* 

Mb UM position of the nooks of the arehegoma is ee-leMed with the 
remarkable growth of tbe pollen tabs When the latter* in its descent through 
the nnoelluH, reaches the apex of the prothallus it continues to grow down one 
side of the prothallus for a considerable distance This is shown in Text-figures 
7, 11, 18 and 20 The course ot the tubes Beems to be well established at an 
early stage of the development of the prothallus, before the archegoma are deve¬ 
loped This feature recalls the case of Sequoia (Lawson, 1904) where the position 
and direction of growth of the archegoma are evidently influenced by the pollen 
tube and its contents In this latter case the pollen tubes are well established in 
their course and direction before the cellular prothallus is formed and therefore 
much before tbe archegoma appear 

In Pheroaphaera there is a suggestion of this same feature, and this may ac¬ 
count for the lateral position of the archegoma and their development m a 
direction towards the pollen tubes For instance, m Text-figure 19 one may see 
the pollen tube extending nearly half the length of the prothallus and an arehe- 
gonium developing towards it 

Upon reaching the shallow cavitv above the neck of the archegomura the 
pollen tube spreads at the tip and presses close to tbe neck cells Such a con¬ 
dition is shown in Text-figure 29 Here tbe body cell is shown in the tip of the 
tube suspended m the tube cytoplasm The nucleus of the body cell is very 
large, and its chromatin in the spireme stage preparing for mitosis Unfor¬ 
tunately the male gametes themselves were not found, but if one mav draw 
analogies from the fertilisation observed in other Conifers, it would be almost 
safe to predict that only one of the male gametes is functional in this case 

The Embryo 

The early stages of the pro-embryo were unfortunately not found in the 
material collected, but from the abundance of the later stages such as that shown 
in Text-figures 30 and 31, it seems quite evident that at least two or three of the 
aochQgonia become fertilised and develop embryos No evidence was found to 
show the plug m the base of the archegomum or the thick cellulose cap of the 
terminal cells of the embryo which has been described by Coker (1902) and 
others for Podocarpu# 

It would seem that the whole apex of the prothallus collapses under the 
great growth of the suspensor cells This is shown in Text-figures 30 and 31 
In Text-figure 30 two embryos with their very long twisted suspensors are seen, 
the tissue above the suspensors has completely broken down and tbe space be¬ 
comes filled with the coils of the elongating suspensor cells. The embryo proper 
is earned deep into the endosperm tissue and tbe breaking down of the pro- 
thallial cells—evidently enzyme action—m front of the advancing embryo is quite 
evident. These two embryos are obviously from separate archegoma. 

A later stage showing two embryos is illustrated m Text-figure 31 One of 
these embryos » evidently being absorbed by tbe other which is much larger 

A full comparative account of tbe embryo m tbe Comferales has recently 
been published by Bucbbolx (1920) In this work tbe embryology of the Podo* 
earpmeae is considered. In this connection it is only necessary to say that m tbe 
Stages of tbe embryo of Pheroaphtera examined there were no features observed 
that could be characterised as typical of the Podowrpme**, 

As a mult of fhp enquiry it seems quite obvious that in the gametophyte 
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structures and embryo of Pheroephaera there are no features which justify our 
classifying this genus among the Podoearpineae It bears no essential resemblance 
to Podocarpu8 f Dacrychum, Mtcrocachrys, Saxegothaea or Phyllocladus 



Text-fig 30 A longitudinal section of the prothallus after fertilise tign Two em¬ 

bryos from separate archegoma, are seen penetrating the prothallial 
tissue The archegomal region of the prothallus becomes completely 
disorganised, and filled with the long twining coils of the suspeneor 
cells (\ 100) 

Text-fig 31 A similar section showing the gieat length of the suspensor and the 
deep penetration of the embryo into the prothallus ix 100) 

Summary 

1 The matuie miciosporeH are quite small, being about half the sue chiuac- 
teristu of the Podoearpineae 

2 There aie three small symmetrically arranged wings to the pollen 

3 The rmcrospore at the time of pollination contains but two nuclei—the 
tube nucleus and the generative nucleus 

4 No trace of vestigial prothallial cells was found In this respect Ptera- 
sphaera differs from all other genera of the Podoearpineae 

5 The ovulate strobilus consists of a senes of spirally arranged megasporo- 
phylls each bearing a single erect ovule cm the adaxial face very close to 
the cone axis 

6 There is but a single integument No trace of an anl or second integument 
is present This is quite exceptional for the Podoearpineae 
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7 A single megaapore mother-oell gives rise to three potential megasporea 
forming an axial row 

8. All three megaspores germinate The distal one undergoes free nuclear 
division but enlarges very little The middle one undergoes repeated free 
nuclear division and enlarges considerably The basal one enlarges more 
rapidly than the others and becomes the tunctional megaspore This con¬ 
dition is unique for the Conifors 

9 Cellular prothallial tissue is formed only in the basal megaspore, the other 
two eventually become absorbed 

10 Prothallial tissue or endosperm is formed m the normal way 

11 The megaspore membrane is very thm and almost negligible This character 
also is quite exceptional tor the Podoearpineae 

12 The archegoma arc three or four in number, but do not occur at the apex 
of the protballus The necks of the archegoma are laterally situated nearly 
half-way down the length ot the prothallus 

13 The pollen tubes have established their course before the archegoma appear, 
and the latter extend their giowth towards the tubes which have in the 
meantime extended a great distance between the prothallus and the nucellus 

14 A ventral canal nucleus is produced 

15 Bach archegomum has & small shallow depression over the neck cells and 
into this the end of the pollen tube, with its contents, enters 

16 Two or thm* archegoma beeome fertilised and each produces an embryo 

17 As the suspensors develop the entire arohegomal region of the prothallus 
breaks down ami the embryos are earned deep into the prothallial tissue 

The procuring of matenal tor this investigation, from Tasmania and the 
Blue Mountains ot New South Wales has entailed considerable expense To 
meet this I am indebted to the University of Sydney for a grant of money from 
the McCaughey Research Fund 

I also desire to express my thanks to my Laboratory Assistant. Mr O D 
Evans, for valuable help in the collection of matenal 
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EXPLANATION OF PLATE XLIV 
Pheroephaera l ttsgeraltU F v M. 


Postsonpt, added 5th November, 1928 — 

In a recent paper on the Taxaceae Piiger (Botamsche Jahrbuoher, 54, 1917, 
1-43) gives a critical review of the recent work on this group of Conifers He 
classifies the Podocarpaceae under four groups, 1 Pherosphaeroideae, 2 Acmo- 
pyloideae, 3 Podocarpoideae, 4 Phyllocladoideae 

in view of the new and important facts revealed by the present investigation, 
of the gainetophyte structure ot Pherosphaera, a modification ot PilgeFs classi¬ 
fication seems necessary Pherosphaera shows no close relationship to the Podo¬ 
carpaceae or to the Taxineae 
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NOTE ON THE GENUS 8YNECH0CEBA , WITH DESCRIPTION OF A 

NEW SPECIES 

By A Thkry, Correspondant du Mus6um de Pans 
(Communicated by H J Carter, BA, FES) 

<One Text-figure ) 

[Read 31st October, 1923 J 

The species of the genus Synechocera H D are not common in collections. 
Only two are known ut present, one from Amboina described in 1801, the other 
native of Australia (Swan River) In his “Genera,” Kerremans who had not 
seen insects of this genuB, gave only a very brief diagnosis, after H Deyrolle, 
good for the time in which it was published, but to-day quite insufficient Dey- 
rolle did not mention the shape of the tarsal claws, very important for the 
classification of the tribe Agnhm, and omitted other important characters How¬ 
ever, lr was struck by the shape, abnormal in this tribe, of the sternal cavity 

1 think it is useless to redesenbe the genus and hope it will be sufficient to 
give a complete description of the new species here described including some 
generic characters which have never been published 

Synjcohockra tasmanica, nsp 

Length, 9 5 mm, width, 2 25 mm Very elongate, moderately attenuated an¬ 
teriorly and posteriorly, very depressed above and beneath, entirely black, mote 
shining dorsally and covered with a whitish and very scattered pubescence 

Head subglobuloee, deeply sulcate in the middle, as if divided into two 
rounded lobes; eyes not prominent, epistoma hollowed, short and wide, impressed, 
antennal cavities very wide, contiguous; antennae moderately 
elongate, nearly reaching the anterior cotyloid cavities, 1st joint 
thick, 2nd at least as thick as the_ 1st and nearly as long, the 
following 3 elongated, the others rather dose and dentate, the 
ponferous pits are very small, rounded, terminal and beginning 
at the 6th joint Pronotum circular, completely bordered 
laterally, anterior margin feebly bisinuate and moderately pro¬ 
jecting at the middle; anterior angles acute, posterior obtuse 
and blunted at the tip, the base feebly bismuate, the disc with 
a groove crossing a depression situated anteriorly, the anterior 
margin transversely and finely stnolated m the middle, surface 
without punctuation, looking corroded as the elytra; between 
the base of the pronotum and of the elytra, there is on each 
side a triangular space allowing the dorsal face of the meso- 
stemum to be seen—a very rare character in the Buprestidae. 

SouteUum wider than long, eubtri&ngular, acuminate pos¬ 
teriorly. 

Elytra narrower at the base than the pronotum. as broad 
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as the latter at the posterior fourth, basal lobes rounded, shoulders scarcely aogu- 
late, the sides feebly sinuate, straight as far as the posterior fourth and moderately 
enlarged posteriorly, thence feebly attenuated to the apex where the sutural angle 
is well marked, the lateral margins are not denticulate Elytra feebly bordered 
up to the posterior fourth, the last abdominal segment uncovered, rounded at the 
apex, which is narrowly testaceous The disc of the elytia is impressed near the 
base with nearly inconspicuous median costae, surface without distinct punctua¬ 
tion, looking as if slightly corroded, the humeral <alius smooth, shining and 
pioimuent Mentum large and triangular, cheeks unarmed, prosternum without 
chui-piete, hollowed antenoily, the prosternal prominence scarcely narrowed be¬ 
tween the anterior coxae, rather wide, without marginal striae, the apex simple 
and ungulate, the sternal cavities constituted only b> the branches of meso- 
bternuin which are ielatively long, converging posteriorly, not soldered together, 
but united beneath at a point, flanks of the mesosternum very long, longer than 
the hall of the met astern uni, posterior coxae rather narrow, slightly projecting 
autenorly at the lateral maigm, the posterior margin nearly straight, slightly 
hollowed at the internal side Abdomen flattened and slightly depressed in the 
middle, the suture between the 1st and 2nd segments obliterated in the middle, 
these two segments together as long as the following three, the last segment com¬ 
pletely lounded and produced at the apex by a thin, smooth and shining lamella, 
the whole surface slightly corroded and without distinct punctuation. The aides 
of the 3rd segment with a transverse wrinkle at the anterior margin 

Legs short, all femora fusiform, the anterior strongly grooved to receive the 
tibiae, the following much less strongly, anterior femora with a small lamellate 
expansion close to the knee, anterior tibiae with a rather strong spine on the 
external margin nt the apex, tarsal joints short and nearly equal, claws simple, 
not appendiculate 

Habitat Tasmania A smgle specimen m iny collection 

This new species is distinct from 8 elongata Thoms by its much largei siaa 
(9 5 nun, instead of 6 mm ) and different habitat. The colour is uniformly 
black but Thomson s description is so short that it is impossible to make a com¬ 
plete comparison 1 consider the genus Synechocera should be placed near 

Stnyulta Ken , with which it has a rather strong likeness in the shape of ita 
circular pronotum, but it differs in the shape of the sternal cavity and the simple 
claws 



ON SOME AUSTRALIAN OALERUCIDES (COLEOPTERA, 

CHRY SOMELID AE). 

By Arthur M Lea, FXS 
(Sixty text-figures.) 

[Read 26th September, 1023 ] 

The Gaierucides have been more neglected than any other subfamily of the 
Australian Chrysomelidae, and this is somewhat remarkable, in consideration of 
the destructiveness of many of the species, and the ease with which they may be 
obtained Here 1 purpose dealing only with Monolepta and the allied genus or 
subgenus t'andegea 

Monolepta 

This genus is abundantly represented m most paits of Australia, and all the 
species are leaf- or flower-eaters, some being serious pests, such as M austrato 
to a great variety of plants in New South Wales and Queensland, and M dwtta 
to the grapevine in New South Wales and South Australia. Some of the species 
vary in colour to a certain extent, and the patterns in degree, the infuscation 
of the antennae and legB also vanes, not much dependence is to be placed upon 
the colours of the metasternum and abdomen, as these often vary, on the same 
species, from entirely pale to entirely black The under surface and legs arc 
usually more or less pubescent, the upper surface is usually glabrous, except that 
there are frequently a few short hairs or setae at the sides of the elytra near 
apex, also each bind angle of the prothorax, on many species, has a fairly long 
hair or seta, but it is so often abraded or obscured that it appears undesirable to 
note it in descnptions There is usually a groove between the eyes, usually deep 
and gently curved, sometimes foveatc in the middle, usually in front of its middle 
there is a small depression (often triangular) bounded on each side by a small 
elevation or subtubercular swelling The eyes are usually of large size and with 
well-defined facets, but when, owing to the shrinkage of their contents, the facets 
are whitish, they appear to be larger than on specimens whose eyes are normally 
blade. The prothorax usually has a well-defined transverse median depression, 
but it is often enfeebled or interrupted in the middle, usually the punctures arc 
~-smaller within the depression than on the adjacent parts On pale species the 
inner margins of the elytral epipleurae are nearly always narrowly black or deeply 
infuscated, although the black part is invisible from above, and w difficult to see 
when the metasternum is also black, when the hind tarsi are pale their extreme 
base is usually black. Practically the only distinguishing feature between Mono- 
Upta and Candsua, as regarded by Blackburn was the length of the elytra! 
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epipleurae, if these are suddenly narrowed and vanish before the middle, he re- 
fei led the speiies to Monolepta, it they continued well beyond the middle of the 
abdomen he considered it a Candezm, and m this I have usually followed him 
Jacoby considered that several species standing in Monotepta should be trans* 
fcried to Candezea, although he did not specity such species bv name, to see the 
epipleurac clearly the insect must be examined on its back, and there are so many 
more or less intermediate species that the validity of the latter genus is open to 
doubt On many species there is a vague lmpiession across the basal third of 
elytra, sometimes accentuated by a feeble swelling on each side near the scutellum, 
but it is so feeble that it cannot be usefully employed in descriptions Owing to 
the tieejuent postmortem contractions ol the abdomen, it is often difficult to de¬ 
cide as to whether u shallow subapical depression or fovea is an indication of sex 
or not, hut the male often has a deep narrow impression on “each side of the 
median third at apex The combined length of the Recond and thud joints of 
autinnae is usually slightly more or slightly less than the fourth, but sometimes 
they Hie less than half its length, the third is usually slightly longer than the 
second, hut itH apex on many species is oblique, so that from some directions it 
appears to he slightly shorter, the apical joint is usually wider than deep, so 
that its width varies with the point ol view—from the side it sometimes appears 
to be very narrow, with the apical half incurved The basal joint of the hind 
tarsi is always long, being at least almost as long as the rest combined, up to 
tullv twnc their length, but it sometimes vanes slightly in length sexually There 
are many other pale species before me, but as they are usually represented by 
single specimens, without very distuiifave characters, it was not considered ad¬ 
visable to name them, some dark species, and others that are certaanlv distinct, 
but whose antennae or tarsi w T ere damaged, were also passed over 

It is difficult to give n satisfactory table of the species, as the structural dis- 
timtions ure usually of a comparative nature (as the pioportions ot certain ]oints 
oi the antennae and tarsi), and moreover, some are sexually variable, the mark¬ 
ings also varv < onsiderabh in extent and definition, and the shades of colour 
depend to a certain extenl on the method of preservation As a partial aid to 
identification, however, the species have been divided into groups according to 
their usual colours and markings Where the species is unknown to me, in nature, 
tins is indicated by an asterisk (*) 

Group J Prothorax and elytra entirely pale (the extreme inner margins of 
the cpipleurae usually ex< epted, the suture is also sometimes narrowly mfuscated, 
and ociawonallv the elvtra appear infuscated posteriorly, owing to the black of 
the wings showing through) 


<i bund am Lea 
alba Lea 
albmervoea Leo 
allnpenms Lea 
anqusUfusca Lea 
baxteeps Lea 
*hremor Rlaekb 
Cuqnaia Blackb 
cnbneeps Lea 
crib row Lea, 
cryptotnela Lea 
*dehihx Blackb 
depresea Lea 


(hlutwr Blackb 
exsanyuts Lea 
flavoangu*ta Leo 
fragihx Lea 
foveicep8 Lea 
foveiventru Lea 
fumattcorme Blackb 
hypomela Lea 
•mpresna Weise 
memventm Lea 
*tncomta Weiae 
mconspicua Black 
xndwtmcta Lea 
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•m^rntta Weise 
integricolliH Lea 
metcufternahs Lea 
mime tee Lea- 
wtida Lea 
obttcunpe* Lea 
orthodoxa Lea 
pachycera Len 
pollens Lea 
palhdula Lea 
phanophda Lea 


ptcticoUui Blackb, var 
*puh*penni8 Weise 
*8cuteifata Jac 
*simulatru' Blackb 
aordidula Blpckb 
atenoeera Lea 
subviyilans l^ea 
tarsalis Blackb 
tasmaHtcnsis Left 
tropica Lea 
iuydtma Lea 


Qroup 2 Prothorax entirely pale, elytra entirely dark 


abaceta Lea 
albmdlis Lea 
antennahs Ijea 
benallae Blackb 
m blanda Weise 
cribripentm Lea 
*croc( icollts Germ 
erythrotferes Lea. 
femorahs Allard 
(wgrtcorniH Blackb ) 
mterrupta Lea 

trraKfl Ijea 
Hehtaeformat Boi 


*tnn/rickt Blackb 
mmmcula Lea 
modeata Blackb 
monobia Lea 
*ntttdipennin Lea 

(melanchohca Blackb , n pr ) 
'occidental™ Blackb 
ordtnarla Blackb 
paUiditollm Lea 
picttfrom Blackb 
Boror Lea 
tnchoptera Lea 


Group i Prothorax entirely pale, elytra with distinct markings (some 


species with the markings consisting of 
ferred to Group 1) 

abaceta Lea, vm 
australis Jac 
(rosea Blackb ) 
biguttigera Blat kb 
hvtttialln i Lea, 9 
caviventrm Lea 
'eontempta Weise 
coatipennis Lea, forms 2 3 a 
dimidiate Jac 
dwpar Lea, in part 
dwtea Blackb 
elytrura Blackb 
'eyrensis Blackb* 
fasciculate Lea 
'fibularw Weise 
flavotnclusa Lea 
flavQSUturalts Lea 
froggatti Blackb 
'haemorrhmdaUs Fab 
heterodoxa Lea 
'humeral** Weber 
'tnsiabtlts Weise 


sutural mtuscatiunH might almost be re- 

mtertituta Blackb 
latwolhs Lea 
leptospermi Lea 

(tnfasciata Lea f n pr ) 
melanostetha I*ea 
'rmmetica Weise 
*nebuloaa Weise 
d 4 octonotaia Lea 
polluta Lea 
* pub esee ns Weise 
*quadnpunctata Fab 
'qmnquemaculata Weise 
rttbro/oscwta Left 
semtflava Lea 
'aparaipenwe Blackb 
sttbsfnafa Lea 
sttbsufarabs Blackb 
8ubtncolor Lea 

(tricolor Blackb* u.pr) 
suturahs Boi 
teppen Blackb 
terminal™ Weise 
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t mnegata Blaekb 
xnrgata Lea 


*tetrastictoptera Lea. 

(quadnmaeulata Jac , n pr ) 
tnmorpha Lea, forms 1 and 2 

Group 4 Prothorax of two colours 
aberrans Lea 
acamae Lea 
*ambrgua Weise 
anda Lea 
bwitUcollut Lea. 
casUgata Lea. 

(marginicollis Leu, n pr ) 
costtpenms Lea, form 1 
*descr\pta Weise 
* dorsalis Weise. 
fasciatipennis Blaekb 
'figurata Weise 
imphcata Blaekb 
var extrema Blaekb 
mtneata Lea 


Group 5 Prut borax and elytra 

doUchognatha Lea 
german Jac 
mflata Lea 
mediofu'ica Lea 
*ni grtcolhs Weise 
ovata Ia*ii 


laterwana" Lea 
medtoflava Lea 
megalops Lea. 
*patagiata Weise 
ptcticolks Blaekb 
var melanoptera Lea. 
*#* 0 f»»/rra Weise. 
soreUdula Blaekb, var 
tnmorpha Lea, form 3 
trtmtUcolhs Lea 
*typographtca Weise. 

(kteroglyphtca Jac ) 
mtttmecha Lea 
*t nttulata Weise 

entirely dark 

parvotugra 1 am 
picticollis Blaekb, var 
*punetigera Weise 
quaestta Blaekb 
submetalhca Lea. 
usitata Lea 


Group 6 Prothorax enttrdy dark, elytra of tuo colours 

*albotmcta Blaekb eh spar Lea, m part 

angulata Blaekb minima Allard 

hivitUalba Lea (alpma Blaekb) 


Notes on the above Groups 

M melanocephala Fab, of Masters' Catalogue has been transferred to 
Agelastica 

M simulatnx Blaekb, was desenb<d as “fusca” but m Blackburn's table was 
rai erred to A A, BB, “Elytra testaceous, or reddish, or brownish-testaceous 99 

Some specimens of M anda Lea have very f&mt prothoraeic markings, and 
might lie regarded as belonging to Group 3 

Regarding Candezea as a section of Monolepta f its Australian species would 
be distributed as follows — 

Group 1 

palmerstont Blaekb 
parvopunctata Lea 
rudxs I am 

Group 2 


settpenms Lea 
stenopleura Lea 
tetrasticta Lea, var 


mermtcolUs Lea. 


lata Lea, var. 
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inmaculata Jac 
(sculpta Blaekb.) 
btmacultmgra Lea 
*bovilh Blaekb 
dectptena Lea, 
(knttneta Lea. 
lata Lea. 


Group 3 

teat Blaekb 
macultpennui Lea. 
melanocera Lea. 
aculptipenme Lea 
aetnintgra Lea 
tetra8ticta Lea. 


Group 4 

avicenmae Lea, m part etczac Lea 

Group 6 

avtcenmae Lea, in part 

Regal dmg Morphosphaera aincta Blaekb as a Monolepta, it would belong to 
Group 3, of Luperua auetraks Jac and L ptceomarginatw Jac, no regarded, the 
former would belong to Group 5. the latter to Group 3 The species of Luperodes 
recently named by Weise would be distributed as follows —L gregalta and L 
ponUe to Group 1, L eptpleurahn to Group 3, L aethtops, L humtlis and L pro- 
oerulus to Group 5, and L bthneatus and L tantulua to Group 0 


Monolepta sordtdula Blaekb 

In the description of this species only the antennae (after the first three joints) 
were noted as being infuscated, but (as wit!) almost all the pale species) the ex¬ 
treme edge of each of the elytral epipleurae is more or less deeply infuscated or 
black, the narrow mfuseation on some specimens is confined to about the basal 
half, but on some it extends to near the apex, on many specimens the elytra ap¬ 
pear to be infuscated on and about the apical slope, but this is due to the dark 
wings partly showing The under surface is often entirely pale, but frequently » 
infuscated, the inflation varying m intensity and extent, on many the abdomen 
is quite black, on Tasmanian specimens the abdomen is black, and metastemum 
almost so, with the suture and scuteliom also infuscated The pronotum on some 
specimens has five feeble mfuscations one in the middle of the base, the othero 
m a semicircle about it, the mfuscations are on faint elevations (these can often 
be traced on an entirely pale surface) due to sparsity of punctures, on two speci¬ 
mens (from Sydney) the mfuscations appear as distinct spots The punctures 
of the upper surface are comparatively coarse and slightly rugose; the elytra from 
some directions appear to have feeble remnants of stnation On several pairs, 
taken m eop, the male has the basal joint of the hind tarsi slightly longer than 
the rest combined, on the female it is slightly shorter then them It is one of the 
comparatively few widely distributed species, occurring m Queensland (Cairns, 
Gympm and Mount Tambourine), New South Wales (Dorrigo, Sydney, Galston, 
Jenolan and Mittagong), South Australia (Mount Lofty), Tasmania (Wilmot, 
Strahan, Cradle Mountain, Denison Gorge, Avoca and Mount Wellington) and 
King Island, as well as the type localities in Victoria. 


Monolepta bioutogsra Blaekb (Text-fig I.) 

A pattern of the elytral markings » given for purposes of comparison. 
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Monolepta pioticollis BlAfekb (Text-figs 2-5 ) 

Specimens from South Australia vary in colour from h&vmg the upper sur¬ 
face entirely pale, to those m which the prothorax and elytra (but not the scutel- 
lum) are entirely dark, usually there are two large spots on the pronotum, vary¬ 
ing in size and intensity The under surface is usually entirely pale, but on some 
specimens is partly daik Blackburn said he had not seen “any example m which 
the suture is wholly daik so as tv divide the testaceous spot”; there arc, however, 
three such specimens before me, from Lucindale, and of these a male is still 
fastened to a female whose elytra are entirely black, these mottled specimens, in 
Blackburn’s table, would be associated with M hwnerahs, from wlueh they differ 
m having the spot median instead of humeral 
Var jcelan optera, n vai 

From New South Wales (Dorngo, Wollongong, Sydney, Galston, Gosford, 
Forest Reefs and Mount Victona) and Queensland (Mount Tambourine) theic 
are specimens that have the interocular black spot, anil two black prothoraeic 
spots as in the typical form, blit the elytra entirely black, they agree so closely 
in structure with a retype, and other specimens from Victoria and South Aus¬ 
tralia, that I cannot regaid them us distinct, but as there are 26 specimens of 
the form before me, and 1 have seen no other fonns of the species from New 
South Wales and Queensland, it seems desirable that it should have a name 

Monolrpta fumaticornis Blackb 

Blackburn wrote of tins species “uniformly pale testaceous, except the an¬ 
tennae*’ but (as on most species that at first, except for the antennae, appear to 
be entirely pale) the elytral epipleuroe are narrowly margined with blAck at the 
base, and the extreme base of the hmd tarsi is black 

Monolepta implicata Blackb (Text-figs 6-9 ) 

(M contexta Weiae ) 

A very variable species, known only to Blackburn from Queensland, but 
which occurs also in the Northern Territory (Melville Island) and New South 
Wales (Tweed River) The usual mark on the middle of the pronotum resembles 
a rather loosely-jointed V, more rarely (as on the type) an M, but occasionally 
the median mark is absent, although the lateral mfuscationa appear to be always 
present on the typical form and all the varieties, there appears also to be always 
present a longitudinal infnscation between the eyes, and the side of each elytral 
epipleura is narrowly mfuscated or black about the base The elytral inftttostions 
consist ot more or less elongated spots, angularly conjoined, or even forming Rig- 
zag fasuae (as on the variety extrema ), other varieties, of which there are more 
than one specimen before me, may be noted. 

M contexta Weiae appears to be a synonym of this species and JUT. deeenpta 
Wewe must be very close, although apparently differing in the length of the third 
joint of antennae, quite possibly others of his names are synonymous or ranetal 

Var B Prothorax with a median T (usually consisting of three disconnected 
uttae) and the sides mfuscated; elytra entirely pale (except for the epipleural 
margins), but with the angles of the folded wings usually showing as faint rafns- 
cations 

ffab —Melville Island and Northern Queensland 

Var. C Median Y of prothorax faint or absent, each elytron with a vague 
curved mfuseation extending backwards from the shoulder to near the apex (on 
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very pale specimens this infbseation is apparently intensified by the wing be¬ 
neath it, but it is traceable on an uplifted elytron) 

Hob —Kuranda and Cairns 



Text-figures 1-12 
1 M bigutttgem Blackb 
10 Af rubrofascxata Lea 11 


EJvtral Patterns of species of Monolepta 

2-6 Af ptcHcollis Blackb b-9 At tntpitcata Blaokb 

Af flavomeiusa Lea 12 Af vtrgata Lea 


Monolepta pictifbonS Blackb 

On two cotypes, on a specimen from Gosford, and another from Dorngo, the 
elytra, when closely examined, are seen to be darker about the suture and sides 
than on the intervening parts, although at first glance they appear to be entuely 
black On several other specimens from New South Wales, the elytra are either 
entirely deep black, or with a faint dilution about the base 

Monolepta australis Jac (Lupcrodes) * 

(Af rosea Blackb ) 

This species is abundant in the northern coastal districts of New South Wales 
and in Southern Queensland, it is probably the most destructive species of the 
genus in Australia, the commonest form has a wide reddish basal fascia on the 
elytra and two small spots near the suture about the middle, frequently the two 
spots are absent, specimens with them absent were commented upon by Weise as 
“Vkr. a w j rarely the spots ore combined to form an abbreviated median fascia. 
I concur with Weise in regarding Af rosea as a synonym There is also a Luperus 
austral** of Jacoby but it is a very differently coloured species 

Monolepta terminalis Weise (Text-fig 30) 

A curious blood-red species with dark elytra, except for their tips, it has 
been taken in the Queensland National Park as well as on Mount Tambourine 


* Jacoby. Proc Zool Soc Lond t 1882, p 66 
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Monolepta scutrllata Jac \ 

Weiee records this species as occurring m Queensland; it was described 
originally as from New Guinea 

Monolefta tyfoqbapkiqa Weise 
(M Meroglypfnca Jac. t) 

I have not seen the description of M typographic a, but M htcroglypkica waa 
described originally as from New Guinea, Weise in recording it from Queensland 
noted the names as synonymous. 

Monolepta germari Jac 

The typo of this species belongs to a comparatively rare form of a common 
Queensland insect, the terminal joints (usually two, but sometimes three) of its 
antennae, as well as the basal ones and the front tibiae, are pale On many 
specimens only the three basal joints of antennae are partly pale, the others being 
entirely dark, but the two apical ones, on dose examination, are often seen to be 
slightly paler than the preceding ones, usually only the front knees are paler than 
the rest of the legs, occasionally the antennae and legs are entirely dark. The 
upper surface is usually uniformly dark metallic-blue or purple, but sometimes 
the head and prothorax are of a different shade from the elytra, occasionally they 
have a more or lees greenish gloss; the under parts frequently have a purplish 
gloss 

Two specimens, from Thursday Island, may also belong to the species, they 
have the upper surface purplish, with a bronzy gloss, antennae black except for 
three basal joints, and base and apex of femora, most of tibiae and parts of tarsi 
flavous 

Monolepta dxkimata Jac 

Four specimens, from Cairns and Thursday Island, probably belong to this 
species, but all have the tibiae, tarsi and apex of femora distinctly black, not 
“sometimes obscure fuscous'', the elytra also have small but quite sharply defined 
punctures, although Jacoby wrote “elytra not visibly punctured." He wrote of 
the male “Elytra with a short costa at the middle near the suture” The only 
male before me has a strong curved costa on each elytron, marking the summit of 
an elevation which is abruptly terminated, so that from the side it almost looks 
like a tooth 

Monolepta rubrofasolata Lea. (Text-fig 10 ) 

Several specimens from northern Queensland belong to this species, but have 
the legs almost entirely black 

Monolepta lrftosfsrxx, nom nov 
(M tnfasetata Lea, 1808, nom praeocc ) 

The types were obtained on tea-trees (Leptocpermum sp ) A specimen from 
New South Wales (Sydney) and another from Queensland (Mount Tambourine) 
apparently belong to this species, but differ from the typical specimens m bavin? 
no basal fascia on the elytra, and the median one reduced in extent, both in 
length and width Jacoby used the name tnfascurta for a Monolepta in 1896, and 
also for a Candezea in 1000 


t Jacoby Ann Mus Civ Gen^ 1886, p 98 
t Jacoby, Ann Mus Civ Gen, 1905, p 89 
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MONOLBPTA CASTIGATA, TXOVL BOV 
(M marjnntcoBu Lea, 1898, nom praeocc.) 

V, margintcolhs was used by Jacoby in 1896. 

Monolspta NjnnittSNNis, nom nov 
(If. mekmchokca Blackb, 1896, nom praeocc ) 

M, melancholia was used by Jacoby in 1886 

tfONOLKFTA STTBTBIODLOR, BO0L BOV 
(M tneolor Blackb., 1896, nom* praeocc) 

M tricolor watt used by Fairmaire m 1888 

Moholbpta teteastictoptkha nom nov 
(M quadnmaculata Jac, 1886, nom praeocc ) 

M. quadnmaculata was used by Goldfuss m 1805, the name later being treated 
as a synonym of M btoeulata Fab , Jacoby also used the name quadnmaculata 
for a Candtzca m 1900 

Monolepta diviha Blackb, 1888; also Jacoby, 1899 

Monou&pta mode&ta Blackb, 1888, also Allard, 1890, as a subspecies ot 

M albofaseuita 

Attention is called to these twice need names, but as the later ones are not for 
Australian species, it is not here proposed to suggest new names 

Lufbrus pi obo marginatub Jac. 

Nine specimens, from the Cairns district, probably belong to this species, and 
certainly to Monolepta, but they differ from the description in being larger (8-3 75 
mm ), some of them have the frontal tubercles flavous, but on others the> are 
black, the disc of the pronotum is traversed by a feeble impression, although 
Jacoby described it as “without depression ” 

Group 1 Prothorax and elytra entirely pale (the elytral epipleurae and su¬ 
ture often excepted). 

a Prothorax Without distinct median transverse impression 
Monolepta crypto mela, n^p. 

<f —Pale castaneo-flavous, inner margins of elytral epipleurae and extreme 
base of hind tarsi black, fourth to eleventh joints of antennae partly or entirely 
infnscated 

Head with interooilar groove triangularly dilated in middle Eyes large and 
prominent Antennae long and thin, second joint just perceptibly longer than 
third, their combined length almost equal to fourth Prothorax with sides almost 
straight, with a scarcely traceable remnant on each side of the median impression, 
punctures rather dense and sharply defined, although somewhat rugose and not 
very large Elytra subeiliptio-ovate, greatest width almost twice that of prothorax, 
punctures near base slightly larger than those of prothorax, and sharply defined 
even near apex; epipleurae scarcely traceable beyond hind coxae Apical segment 
ot abdomen with median third marked off from each side by a narrow impressed 
line. Basal joint of bind tarn curved and almost twice the length of the others 
combined. Length, 3.25 mm. 

Hsb.^Queensland: Kuranda (<J E. Bryant). 

Somewhat like Jf. humor, but dytt* scarcely as wide, although wider than in 
most of the allied species, and basal joint of hind tarn longer. On each of the 
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two specimens before me the elytra appear to have a large mfuscation posteriorly, 
but this is due to the black of the wings showing ttiroqgb, they are without faint 
traces of stnation, m on some of the alUed species 

MoNOLKPTA 1NTKGB100LUS, D4p 

Pale flavous, eight apical joints of antennae partly or entirely infuscated or 
blackish, extreme base of hind tarn black 

Head with mterocular groove bismuate Eyes largo end prominent An¬ 
tennae long and thui, second and third joints almost equal, their combined length 
slightly more than fourth Prothorax strongly convex, sides gently rounded, 
punctures dense, sharply defined and not rugose Elytra widest slightly beyond 
the middle, pum tures on basal half slightly larger than on prothorax and sharply 
defined, even to apex, epipleurae suddenly terminated almost level with hmd 
coxae, their inner margins very feebly infuscated Basal joint of hind tarsi almost 
twice as long as the rest combined Length, 3 mm 

Hab —Queensland Cairns district (F P Dodd) 

Differs from the preceding species in being paler, more evenly convex, pro- 
thorax not at all rugose and elytra] epipleurae with margins scarcely infuscated, 
the general appearance and the hind tarsi are much as in M dilutwr, but the pro¬ 
thorax is without traces ol a transverse median impicssion 

Monolepta crib rob a, n sp 

Of a rather dmgv flavous, mesostemum, metasternum and innei maigins of 
elytral epipleurae black, antennae infuscated, except for parts of three basal 
joints 

Head with mterocular groove feebly curved Eyes large and prominent An¬ 
tennae thin, third |omt distinctly longer than second, and about two-thirds the 
length ol fourth Prothorax transversely suboblong, somewhat flattened in middle, 
without traces of transverse median impression, punctures dense, sharplv defined 
and comparatively coarse Elytra almost parallel-sided, with punctures much as 
on prothorax, epipleurae extremely narrow beyond hind coxae Basgl joint of 
hmd tarsi slightly longer than the rest combined Length, 2 26 mm 

Hab —Queensland Cairns distnct (A M Lea) 

A small, narrow, pale species with unusually coarse punctures, those even 
about apex of elytra being larger than on most species towards the base, about the 
sides of elytra they are subsenately arranged, although not m striae The hmd 
tarsi arc not black at the extreme base The type ih a male, and the apex of its 
abdomen is somewhat distorted, hut this may be partly due to postmortem con¬ 
tra* turns 

Monolepta inoisiventbis, n sp 

Pale ciwtaneo-flavous, elytra and legs still paler, the former with the 
suture and the inner margins of the epipleurae very narrowly blackish, scutellum, 
metasternum and abdomen blackish, three basal joints of antennae pale, the others 
more or less deeply infuscated or blackish 

Head with mterocular groove arched slightly forwards, a short deep impression 
in front oi its middle Eyes (for the genus) not very large Antennae long and 
thin, third punt slightly longer than second, their combined length slightly more 
than fourth Prothomx about twice as wide as long, sides gently curved, hind 
angles slightly armed, punctures somewhat rugose and not very large but rather 
sharply defined Elvtra rather elongate* parallel-sided to near apex, punctures 
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rather dense and sharply defined, becoming smaller posteriorly, where they are 
about as large as those on prothorax, epipleurae scarcely traceable beyond hind 
coxae Tip of abdomen triangularly notched Basal iomt of hind tarsi about 
the length of the rest combined, its base not dark Length, 5-3 25 mm 

$ — Differs in having somewhat smaller eyes and shorter antennae, and tip of 
abdomen not notched 

Hub —Tasmania Waratah, Wilmot (H J Carter and A M Lea), Denison 
Gorge (Aug Simeon) 

Fairly close to M aordtdula, but narrower, elytra^almost lemon-yellow, with 
more sharply defined punctures and most of under surface constantly blackish, 
the prothorax is without remnants of a transverse median impression, so the 
species cannot be M f ntertmeta On several specimens the pronotum is faintly 
mottled, but tins is probably due to postmortem decomposition 

MONOLEPTA ALBIPRNNI8, n ftp 

Palo castaneo-flavous, elytra almost white, suture, extreme margins and epi- 
pleurae mfuscated, mesoeternum, metasternum, abdomen, femora (except knees) 
and antennae (except three basal joints, which are obscurely reddish) black or 
blackish 

Head with interocular groove rather deep and almost straight, a subtnangular 
depression in front of its middle Eyes not very large Antennae long and thin, 
second and third ionite combined shorter than fourth Piot borax not twice ns 
wide as long, sides moderately rounded, base narrower than apex, lnml angles 
slightly armed, without remnants ot transverse median depression, punctures 
small, sparse and ill-defined in middle, more distinct, but still feeble, on sides 
Elytra rather thin and parallel-sided to near apex, punctures small and ill-defined, 
epipleurae narrow, even at base Basal joint ot hind tarsi almost as long as the 
rest combined, its extreme base not dark Length, 3-3 5 mm 

Hab — Westorn Australia Ankertcll (H W Brown), Beverley (F. H du 
Boulay) 

The outlines are somewhat as in the preceding specie^, but the whole insect w 
less convex, the elytra are almost white, the punctures are much less conspicuous, 
and the femora are partly black. The Hcutellum ib of a rather dingy red, but 
from some directions appears almost black 

MONOL.KPTA UhPHB SSA, n sp 

Very pale castaneo-flavous, elytra tinged with yellow, suture (very narrowly), 
tip of abdomen, palpi and tarsi more or less mfuscated; antennae blackish, from 
one to four joints partly reddish 

Head with interocular groove moderately arched forwards, a short deep 
groove in front of its middle Eyes not very large Antennae long and thin 
third Joint longer than second, their combined length distinctly more than fourth 
Prothorax with outlines and punctures as described m preceding species, elytra 
much the same but punctures more sharply defined although very small, epxpleurae 
scarcely traceable beyond hind coxae, their inner margins not blackish Basal 
joint of hmd tarn shghtly shorter than the following ones combined Length, 
3 5 mm 

H?b —Western Australia Cue (H W Brown) 

A pale, depresfod spumes, with the general outlines of the preceding one, but 
sterna, most,of abdomen and femora pale, and joint three of antennae decidedly 
longer, the third joipt although distinctly Shorter than the first or fourth, is not- 
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ably longer than is usual in the genus, the absence of a transverse median im¬ 
pression from the pronotum distinguishes it from M» subsuturaUn On the type, 
probably a male, the fifth segment of abdomen has a distinct median impression, 
and the antennae ore longer, with more of the joints pale on the under surface than 
on a second specimen from Mr Brown Another specimen (from Swan River, 
A M Lea) probably belongs to the species, but has less of the tarsi and more of 
the tip of abdomen mfuscated, and two of the basal joints of its antennae are 
partly pale 

Monolepta hypomela, n.*p 

Pale eastaneo-flavous, elytra fiavoue, suture (very narrowly) and inner mar¬ 
gins of epipieurae mfuscated, mesoetemuxn, metaateraum and abdomen black, an¬ 
tennae blackish, three basal joints and sometimes ports of the fourth and fifth 
pale, two apical joints of torsi mfuscated 

Bead with interocular groove almost straight, a snbtnangular impression m 
front oi its middle Antennae rather long and thin, third joint slightly longer 
and thinner than second, their combined length about equal to fourth Prothorax 
not quite twice as wide as long, sides moderately rounded, hind angles feebly 
armed, punctures small and feeble, even on sides Elytra not very long, widest 
slightly beyond the middle, with rather dense and minute but fairly sharp punc¬ 
tures, epipieurae scarcely traceable beyond hind coxae Basal joint of hind tarsi 
almost as long as the rest combined Length, 3-3.25 mm 

Hab —Western Australia Beverley (F, ft du Boulay), Coolgardie (C A. 
White). Swan River, Donnybrook, Boyanup, Bridgetown (A M Lea) 

Fairly close to M sord%dula, but rather more robust, punctures of upper sur¬ 
face smaller and less rugose, and metasternum and abdomen deep black, the 
elytral punctures are much finer than m M subsuturahs, and the prothorax u» 
without a transverse median impression On several specimens the scutellum is 
almost black, but it is usually slightly mfuscated, on an occasional specimen 
parts of the femora and tibiae are slightly mfuscated 

Monolepta OBftcuaiPES, n sp, or var 

Head and prothorax pale eastaneo-flavous, elytra of a rather dingy fl^vous, 
suture and margins narrowly mfuscated, under surface, legs (knees and trochan¬ 
ters excepted) and antennae black Length, 3 mm 

/f«b—South Australia Paraehilna (Natural History Expedition), Quorn 
(A H Elston) 

A dingy specieB, with structure as described m the preceding one, of which, 
peihaps, it should be regarded as a variety, but the elytral punctures are slightly 
larger, and the legs are black, except for the knees and trochanters 

Monolepta exsanguis, 

Pale fla\ou«, tip of eleventh joint of antennae and the claws slightly m- 
fuscated 

Head with interocular groove slightly curved, a subtnangolar impression m 
front of its middle. Eyes rather small for the genus. Antennae not veay hag, 
and somewhat stouter than usual, second and third joints subequal, their com¬ 
bined length slightly more than first, and distinctly more than fourth. Prothorax 
gently and evenly convex, sides gently rounded, all angles feebly dentate, without 
transverse median impression; punctures scarcely traceable in middle and but 
little more distinct on sides Elytra scarcely pamlleLsided, with dense and minute 
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hut rather sharply defined punctures; epipleurae not traceable beyond hind coxae 
Basal joint of hind tarsi slightly shorter than the rest combined Length, 2 75-3 
mm. 

Hah —Western Australia Pinjarrah (A hi Lea) 

A minute depressed species, entirely pale except for the extreme tip of an¬ 
tennae, claws, tips of mandibles and eyes; the abdomen and elytra are of a 
slightly different shade from the other parts, on one specimen the elytra have a 
slight tinge of green 

Group 1 b Protkorax with distinct median transverse impression 
Monolepta viqilanb, n sp. 

Flavous, extreme base of hind tarsi black, antennae with fourth to eleventh 
joints more or less slightly infuscated, or with the tips mfuscated 

Head with interocular groove moderately arched forwards, a subtnangular 
impression in front of its middle Eyes large and prominent Antennae long 
but not very thm, second and third joints short and subequal, their combined 
length slightly less than fourth Prothorax about twice as wide as long, lides 
gently rounded, hmd angles feebly dentate, median transverse impression repre¬ 
sented by a shallow remnant towards eaoh side, punctures fairly dense, but minute 
and inconspicuous Elytra subelliptic-ovate, rather long and convex, with dense 
and rather small, subrugose punctures, but fairly sharply defined, epipleurae very 
narrow at hind coxae and scarcely traceable beyond them Basal joint of hind 
tarsi slightly longer than the following ones combined Length, 3 75-4 mm 

Hah —North-Western Australia (Blackburn’s collection) 

In general appearance fairly close to M cognata, but with stouter antennae, 
of which the second and third joints are shorter The suture and epipleurae of 
the elytra are not infuscated, the third tarsal joint is sometimes infuscated, on 
one specimen*the infuscotion of the antennae after the third joint is so slight 
that they might be regarded as entirely pale In the female the prothorax is less 
transverse thqq in the male, has slightly stronger punctures, the eyes are smaller 
and, the antennae are somewhat shorter, those of the male extend almost to the 
tips of the elytra There are a few short hairs on the sides about apex of elytra, 
but they appear to lie easily abiaded One specimen has a large, shallow sub- 
tnanguiar, mediobasal impression on the pronotum, but this is probably due to 
postmortem contraction. 

Monolbpta subvigilans, n sp 

Flavous, extreme base of hind tarsi black, antennae slightly mfuscated after 
the third or fourth joints. 

Head with mteroeular groove almost straight, a narrow impression m front 
of its middle Eyes not very large Antennae not very thm, scarcely passing 
middle of elytra, second and third joints combined slightly longer than fourth 
Prothorax twice as wide as long, sides gently rounded, hind angles slightly den¬ 
tate; a shallow, transverse, median impression, shallowest in middle, but not 
entirely interrupted there; punctures small and inconspicuous. Elytra feebly 
dilated to beyond the middle, with dense and sharply defined punctures of 
moderate size, epipleurae scarcely traceable beyond hind coxae, their inner base 
narrowly infuscated. Basal joint of bind tarsi about once and one-fourth the 
length of the rest combined Length, 3 6-4 25 mm 

Hob.—North-Western Australia: Fortescue River (W D. Dodd) 
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Joints two and three oi the antennae are short, but their combined length is 
slightly in excess of the fourth, on the preceding species their combined length is 
shorter than the fourth There are three of the present species and seven of the 
former beiore me, so the differences appear to be reliable, the present species is 
also less convex, with smaller eyes (both sexes) shorter antennae (both sexes) 
and with more distinct punctures The antennae of the male ore scarcely longer 
than those of the female, but their middle joints are somewhat stouter, in the 
male the apical segment of the abdomen has a narrow longitudinal impression on 
each side of the median third 

Monolepta palliduT/A, n sp 

Flavous, tip of eleventh joint oi antennae infuscated, extreme base ot hind 
tarsi black 

Head with interocular groove slightly arched forwards, a small depression in 
front of its middle Eves large and prominent Antennae long and moderately 
thin, second and third joints combined almost the exact length of fourth Pro¬ 
thorax almost twice as wide as long, sides gently rounded, hind angles rectangular, 
a median tiansverse impression, almost complete, hut slightly narrowed across 
middle, with small and subrugose but fairly distinct punctures Elvtra not quite 
parallel-sided, with fairly dense and lather small, but sharply defined punctures, 
scarcely smaller about apex than near base, epipleurae scauely passing hind 
coxae, their inner base scarcely visibly infuscated Rusal joint ot lund tursi 
about once and one half as long as the rest combined Length, 3 25-3 5 mm 

Hab — Northern Territory Groote Evlandt (N B Tindalc) 

A very pale species, structurally close to M cognata , but with onh the tip ot 
the antennae infuscated In the male the eyes aie larger and the antennae longer 
than in the female, and the apical segment ot abdomen has two longitudinal im¬ 
pressions Two specimens were obtained 

i 

MONOLhPTA PAL! INS, lisp , ff > 

Flavous, antennae (except three basal joints) and extreme base of hind tarsi 
black 

Head with mterocular groove almost straight, a narrow impression in front 
of its middle Eyes large and piominent Antennae long but not very thin, 
passing tips of elytia, second and third joints very short, combined scarcely more 
than hall the length of fourth, prothorax not twice as wide as long, sides gently 
rounded, hind angles slightly obtuse, transverse median impression not extending 
to sides and interrupted in middle Elytra not quite parallel-sided, with dense 
and rather small but sharply defined punctures, in places somewhat rugose, epi- 
pleurae veiv narrow at hind coxae, their inner basal margin not infuscated 
Length, 3 5 nun 

Hab — Northern Territory Groote Evlandt (N B Tindale) 

At once distinguished irom the preceding species and from M cognata by 
'he antennae, joints two and three are very short, their combined length being 
1 mch shorter than the' fourth, on M mgtlam, on which they are also very short, 
i lie fourth is considerably shorter than on the present species, so that the dis¬ 
proportion is less striking, the antennae also in general are darker than on that 
species The type now is without hind tarsi, but when first examined they were 
noticed to be long Type, I 15,606 

A specimen from North-Western Australia (Port Geoige IVth, J R B 
Love) probably belongs to this species, although it is smaller (3 25 mm) and 
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even paler than the type, but joint* two to four of the antennae agree exactly, 
both specimen* have the suture without the least mfuscation 

Monolkpta tropica, n sp 

Pale watery flavous, antennae (except two apical joints) and extreme base 
ot hind tarsi black 

Head with mteroeular groove slightly curved, three small impieswions in front 
of it Eyes large and prominent Antennae long and rathei thm, third joint 
slightly longer than second. their combined length subequal to fourth Prothorax 
about once and two-thirds as wide as long, sides straight to near apex, hind angles 
somewhat obtuse, with remnants of a wide, trausverse median impression, punc¬ 
tures megular but mostly small, dense, and somewhat rugose Elytia with gently 
rounded sides, punctures dense and rather small, but sharply defined, epipleurae 
scarcely traceable beyond huid coxae Basal joint ot hind tarn twice a* long as 
the rest combined Length, 4 75-5 mra 

Uab - Northern Queensland (Blackburn** collection) 

An unusually large, pale species with colours much as those ot M fumatu 
corrns, but wilder, elytral epipleurae not narrowly margined w'lth black, tw»o apical 
joints of antennae pale, and basal joint of hmd tarsi longer In geneial appear¬ 
ance it is evidently near M ingenua, but the elvtra are shining instead ot sub¬ 
opaque, the punctures ot the upper surface are evidently stronger, and only two 
apical mints of the antennae are pale 

MONOLbPTA FOVBIOJSPS, n sp 

Pale flavous, inner margins of elytral epipleuiae and extreme base of land 
tarsi black, eight apical joints ot antennae each mfuscated at apex 

Head with interocular groove fove&te in middle, the lateral portions very 
short Eyes large Antennae long and thm, combined length ot second and third 
joints almost equal to fourth Prothorax about once and one half as wide as long, 

, sides straight to near apex, hind angles somewhat obtuse, with fairly large rem- 
* nants ot a transverse median impression, punctures rather dense and sharply de¬ 
fined Elytra with sides slightly rounded, punctures much as on protliorax, epi¬ 
pleurae scarcely traceable ljeyond hmd coxae Basal joint ot hind tarsi twice as 
long as the rest combined Length, 3 mm 

Hab —Queensland Cairns district (F P Dodd) 

The distinctive feature of this species is the interocular fovea, this is due to 
the mteroeular groove having an enlargement behind m addition to the more or 
less triangular impression, that on most species opens out from the middle of its 
front, the foVea readily distinguishes the species from M eognato (whose eyes 
are also smaller), M fumatocomts, Mj, subvigilans, M vifftlann, M tropica , and 
other pallid species of much the same sue. 

Two males from Bundabetg (Blackburn's collection) probably belong to the* 
species, but are larger (8,5 mm) and one of them has about one-eighth of the 
suture at the apex very narrowly black, on the type a much smaller portion is 
only infuscated; the other specimen has the suture and epipleurae entirely pale, 
but tiie three basal joints of antennae partly infuscated mid the others deep black. 

IfOKOUWFA ALBA, fl sp 

Pale flavous, almost white, tip of antennae and inner margin of elytral epi¬ 
pleurae infuscated, extreme base of hind tarsi black 
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Head with mwocular groove slightly carved and thin, impression in front of 
its middle thin Eyes rather large Antennae long and thin, third joint slightly 
longer than second, their combined length slightly less than fourth Prothorax 
about twice as wide as the length of the sides, these quite straight almost to apex; 
with slight remnants of a median transverse impression; punctures small hut 
rather well defined Elytra with sides not quite parallel, punctures dense and not 
very large, but sharply defined throughout, epipleurae scarcely traceable beyond 
the hind coxae Basal joint of hind tarn folly twice as long aB the rest com¬ 
bined Length, 3 25 mm 

Hab —Queensland Thursday Island (N B Tindale) 

The upper surface is subopaque, and this, combined with sharply defined 
elytral punctures, unusually pale antennae and long basal joint of hind tarsi, 
readily distinguishes the species from the other pallid ones with transverse im¬ 
pression of prothorax, and suture not infusoated. M fumat%com%s, from the same 
island, is a larger, polished species, with deep blade antennae 

MONOLKPTA N1TIDA, U Bp 

Pale flavous, ( tip of antennae mfuscated, extreme base of hind tarsi black 

Head with interocular groove feebly curved, a slight impression m front of its 
middle Eyes rather large Antennae rather long and thin, third joint slightly 
longer than second, their combined length more than fourth Prothorax almost 
twice as wide as long, sides almost straight, hind angles slightly dentate, median 
transverse impression interrupted in middle, or at least enfeebled there; punc¬ 
tures fairly dense and small, but sharply defined Elytra subelliptic, punctures 
slightly larger than on prothorax and usually well-defined but somewhat rugose; 
epipleurae very narrow at hind coxae, hut traceable beyond them, their inner 
margins very faintly mfuscated Basal joint of hind tarsi almost twice as long 
as the rest combined Length, 8 25-3 5 mm. 

Hab —Queensland * Brisbane (Dr. A J Turner), Gympie 

Close to the preceding species, but with upper surface shining and elytral 
punctures not so sharply defined. A male from Bundaberg (Blaakborn’s collec¬ 
tion) that apparently belongs to the species has the tips of six apical joints of 
antennae mfuscated; on the type male only tbp tip of the eleventh is mfuscated, 
and that but okghtly Another male from Cairns (A M Lea) that probably 
also belongs to the species, has the tips of four apical joints of the antennae m- 
fuscated, and the inner base of the elytral epipleurae black 

Monolkpta hetastsbnamb, n.sp., or var of ooonata/ 

Pale fiavous, metastemum, inner basal margin of elytral epipleurae, extreme 
base of hind tarsi and most of antennae black 

Head with interocular groove slightly curved, a small depression in front of 
its middle Eyes rather large Antennae long and thin, third joint slightly 
longer than second, their combined length slightly greater than fourth. Prothorax 
fully twice as wide as long, sides straight; transverse impression enfeebled bat 
not completely interrupted in middle, punctures rather small but sharply defined, 
and dense m most parts Elytra feebly dilated to beyond the middle; punctures 
somewhat larger and more diBtmct than on prothoiax, epipleurae scarcely trace¬ 
able beyond bind coxae. Basal joint of hind tarn almost twice as long as the 
rest combined Length, 3 25-3*5 mm. 

Hab —Queensland* Mount Tambourine (A. M. Lea). 
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In general appearance very close to M oognata (of wiueh it should possibly 
be regarded as a variety) but metasternum blackish, basal joint of hind tarsi 
longer, and punctures of upper surface coarser The elytra are of a slightly paler 
shade than the rest of the upper surface, on one specimen they are almost white, 
the eight apical joints of antennae are black or blackish, the three basal joints 
are paler, but of these the second is slightly but distinctly darker than the first 
or third Of three specimens from the mountain two have the metasternum deep 
black and one of these has parts of the abdomen obscurely infuseated, the third 
has the nietastemuin pale but the abdomen partly mfuscated 

Monolefta flavoangusta, n sp 

Pale orange-flavous, partB of tarsi mfuscated 

Head with interocular groove slightly arched forwards, impression in front 
of its middle feeble Eyes, for the genus, rather small Antennae rather long 
and thin, third joint slightly longer than second, their combined length just per¬ 
ceptibly greater than fourth Protborax not twice as wide as long, sides gently 
arcuate near base, median transverse impression fairly deep, but interrupted m 
middle, punctures minute and inconspicuous. Elytra almost parallel-sided, with 
dense and rather sharply defined but small punctures, becoming somewhat smaller 
and more rugose posteriorly, epiplenrae very narrow beyond hind coxae Basal 
joint ofiund tarsi about once and one-fourth the length of the rest combined 
Length, 3 mm 

Hah —Queensland Bowen (Aug Simson 74/3649) 

Smaller and less convex than M, mttda and Af alba, more shining and hmd 
tarsi mfuscated On both specimens before me the elaw-jomt of the front tarn, 
three apical joints of middle tarsi, and the entire bind ones are mfuscated, with 
the extreme base of the latter black, the antennae and elytral epipleurae are 
entirely pale. There are some thin upright setae oi* short bairs on the elytra, 
but they appear to be easily abraded On one specimen there are numerous 
small irregular black spots, I have seen similar spots on' other specimens of the 
genus, and believe they represent punctures by predaceous insects 

Monolepta obthodoxa, n.sp 

Flavous; suture narrowly mfuscated or blackish, extreme base of hmd tarn 
Mack, two apical, joints of tarsi, most of antennae and inner margins of elytral 
epipleurae more or less mfuscated 

Head with interocular groove rather deep and slightly curved, a small sub- 
triangular impression in front of its middle. Eyes large Antennae with second 
and third joints subequal, their combined length slightly more than fourth. Pro¬ 
thorax distinctly less than twice as wide as long, sides gently rounded, hmd 
angles feebly dentate; transverse impression rather feeble and traceable across 
middle; punctures rather dense, small and somewhat rugose Elytra subelkptie, 
with dense and rather small but sharply defined punctures, epipleurae very nar¬ 
row at hind coxae* Basal joint of hind tarsi about once and one half the length 
of the rest combined Length, 3.6-3.76 mm 

J5T«5.—Northern Territory: Oroote Eylandt (N B. Tindale) 

An ordinary looking species, much like M wturoto, but elytra with smaller 
punctures, sutural wfvwcation very narrow and vanishing posteriorly, prothorax 
with smaller punctures, and transverse impression more feeble; fif. fovetventrt* 
has shorter epipleurae, and transverse impression of prothorax continuous across 
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middle The antennae are mostly black or blackish, the three basal joints are 
usually pole (the tip of the second is generally mfuscated) and parts of the 
fourth and sometimes of the fifth and sixth, on one specimen the sterna and 
abdomen are rather deeply mfuscated, on two others they are somewhat darker 
than the upper surface but not miuacated, and on one the metaaternum is m- 
fuHcatcd along the middle, but on five others the under surface is no darker than 
the elytra, both edges of the elytral epipleurae are narrowly mfuscated about 
the base, and on specimens with under surface partly dark the mfuscation can be 
traced to beyond the middle The female has smaller eyes and prothorax than 
the male, shorter antennae and legs, and apical segment of abdomen without 
longitudinal impressions A specimen from Melville Island (W D Dodd) may 
belong to the species, hut has smaller and more depressed eyes, although these 
have the appearance of having collapsed 

Monolkpta uasickfs, n^p 

Flavous, elytra almost white, basal fourth of suture and base near scutelluzn 
rather narrowly mfuscated, suture elsewhere very narrowly and scarcely visibly 
mtuscated, head deep black belund mtcrocular groove, most of antennae, metar 
sternum and parts of tarsi mfuscated 

Head with interocular groove deep and almost straight, a small impression m 
front ol its middle, a feeble hue from its middle almost to base Antennae, for the 
genus, not very thin, second and third joints very short, combined slightly shorter 
than fourth, the latter rather stout, the following joints slightly decreasing in 
width, but not m length, eleventh longer Prothorax less transverse than is usual 
m genus, sides gently rounded, median transverse impression distinct but inter¬ 
rupted m middle, punctures very minute and inconspicuous Elytra parallel- 
sided to near apex, punctures dense but small and rugose, epipleurae very 
narrow at hind coxae, their inner margin scarcely visibly mfuscated Basal joint 
of hind tarsi slightly shorter than the rest combined Length, 3 mm 
Hah —Northern Territory Groote Eylandt (N B Tmdale) 

Distinguished from other pale Species with suture mfuscated by the black 
base of head, and comparatively short basal joint of bind tarsi, 3f frogga&tt, 
whose head is partly dark, has longer and thinner antennae, longer hind tarsi, 
smaller eyes and more of elytra mfuscated The three basal joints of antennae 
are coloured as the pronotum, and shining, the others gradually become darker 
till the apical one is almost black There is a longitudinal impression on each 
side of the median third of the apical segment of abdomen, so the only specimen 
obtained is a male 

Monolkpta albwijrvosa, n.sp 

cf—Flavous, prothorax slightly paler than head and darker than elytra, an¬ 
tennae (first and sometimes parts of second and third joints excepted), metaster¬ 
num, abdomen and most of tarsi mfuscated 

Head with mterocular groove moderately curved, a small impression m front 
of its middle Eyes moderately large. Antennae extending almost to apex of 
abdomen, second and third joints very short, their combined length distinctly leas 
than fourth Prothorax less transverse and kids* more strongly rounded than 
usual in the genus, hind angles feebly dentate, traxieverse median excavation 
shallow and widely interrupted in middle; punctures dense* minute and Slightly 
rttgose Elytra almost parallel-aided to near apex; punctures deuce, not very 
small and somewhat rugose, the derm generally risb slightly wrinkled; epipleurCe 
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narrowly traceable beyond bind coxae, inner basal margins very narrowly black 
Basal joint of hind tarsi slightly longer than the rest combiner], its extreme base 
black Length, 4 5-5 mm 

?—Differs in having the head and eves smaller, antennae scarcely passing 
basal segment of abdomen, their second and third joints combined but slightly 
shorter than fourth, prothorax longer (scarcely once and one-fourth as wide as 
long), sides less rounded, and apical segment of abdomen simple 

ITab —South Australia Cooper's Creek (South Australian Museum Expedi¬ 
tion of 1910) 

In general appearance near M tarsalts, but cannot be that species, as the 
basal joint of the hind tarsi is not gieatly dilated on the only male before me (ita 
sex is distinct hv two longitudinal impressions on the apical segment of abdomen), 
it is about the size of the species identified by Blackburn as M suturaks, but the 
elytra are still paler with the sutural infuscation still narrower, and third joint 
ol antennae different, M cognata is a smaller species with basal joint oi ann 
tennae daiker and transverse impiession of pronotum deeper, M froggatti and 
ilf 8ubauturali8 are smaller and otherwise different At first glance the antennae, 
except lor the basal joints, appear to be evenly infuscated throughout, but on close 
examination the tip of each joint may be seen to be darkei (usually black) than 
the rest of it, the scutellum is usually infuscated, the infuscation of the suture 
is extremely narrow and faint, and eould be easily overlooked, on several speci¬ 
mens two very thin whitish venational lines may be traced on each elytron from 
base to near apex, and similar lines may sometimes be traced on specimens of 
other pale species; on five females the metasternum and abdomen aie more or less 
deeply miuscated throughout, but on a sixth the under surface is pale except for 
a slight infuscation of the metastemum and parts of sides of abdomen, the ex¬ 
tent and degree of tarsal infuscation vanes From some directions the head ap¬ 
pears to have a very faint median line from the mterocular groove to the base, 
on specimens with the extreme base of bead exposed this is seen to be somewhat 
blackish 

MONOLEPTA FOVETVENTR18, n Bp 

Flavous, elytra slightly paler than prothorax but with suture very narrowly 
infuscated, metastemum, abdomen and extreme base of hind tarsi black, antennae 
(three basal joints and parti of tfte two following ones pale), scutellum and claw 
joints more or less deeply infuscated 

Head with mterocular groove slightly curved, a subtnangular impression id 
front of its middle Eyes not very large Antennae thm and moderately long, 
third joint slightly longer than second, their combined length slightly greater than 
fourth Prothorax fully twice as wide as long, sides straight to near apex, hind 
angles rectangular; transverse median impression distinct, seldom interrupted in 
middle, but usually enfeebled there, punctures mostly minute and inconspicuous 
Elytra not quite'parallel-sided to near apex, with dense and small but sharply 
defined punctures, eptpleurae very narrow at hind coxae, inner margin narrowly 
infuscated or black, Basal joint of hind tarn about as long as the rest com¬ 
bined Length, 3.75-4 5 mm. 

Jttab —South Australia. Parachilna (Natural History Expedition and H M 
Hale) 

In general appearance close to the preceding species, bat consistently smaller, 
toss convex, prothorax more transverse, and fifth segment of abdomen foveate m 
both sexes, on one sex (presumably the male) the fifth segment has a median iro- 
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preasion from apex to base, on the other it appears as an apical tovea The basal 
joint of hind tarsi not specially inflated in male distinguishes from description of 
M tarsalis , from the species identified by Blackburn as M auturahs it differs in 
being smaller and sutural infuscation much narrower and fainter, M froggattt has 
butural infuscation wider and head partly black, M cognata is a slightly wider 
species, with decidedly larger eyes, basal joints of antennae darker, and basal 
joint of hind tarsi longer in proportion 

MONOLKPTA CftlBRIOBPS, n sp 

Pale watery flavous, a median line on basal half of head antennae (four, 
five or six basal joints partly pale), palpi, aeutellum, suture (very nariowly), 
sterna (flanks of prosternum excepted), abdomen, one or two apical joints of 
each tarsus, and extreme base of bind tarsi infuscated or black 

Head with wterocular groove straight, a small impression in front of its 
middle, dense punctures behind it EyeB rather large Antennae long and thin, 
thud joint slightly longer than second, their combined length slightly shorter than 
fourth Prothorax twice as wide as long, sides gently rounded, hind angles rect¬ 
angular, median transverse impression distinct, but usually somewhat enfeebled 
in middle, punctures dense and somewhat rugose, but mostly sharpl\ defined 
Elytra subparallel-sided to near apex, with dense, sharply defined punctures, 
slightly larger than on protliorax, epipleurae very nanow at hind coxae, with a 
slight median infuscation m addition to a uairow black inner margin Basal 
joint of hind tarsi almost the exact length of the rest combined Length, 4-45 
mm 

lldb —Tasmania Strahan (H J Carter and A. M Lea), Mole Creek (A M. 

Lea) 

An unusually pale species, and one of the few in which the head is con¬ 
spicuously punctate and with an infuscated median line. The male differs from 
the female in having smaller eyes, shorter antennae and fifth segment of abdomen 
without longitudinal impressions Two extremely thin, white, vocational lines may 
sometimes be seen on each elytron, as on some specimens of M albwervosa 

Monolepta tashaniensis, zusp. 

Black, pronotum, elytra and flanks of prosternum pale flavous 

Head with a narrow, deep, slightly curved mterocular groove, a subtnangular 
impression in front of its middle Eyes rather small Antennae moderately long 
and thin, second and third joints subequal m length, combined almost equal to 
fourth Prothorax not twice as wide as long, sides almost straight, hind angles 
eubdentate, median transverse impression distinct but interrupted, or at least en¬ 
feebled in middle, punctures small irregular and rugose, but m places sharply 
defined Elytra subparallel-sided to near apex; with dense, sharply defined punc¬ 
tures, mostly larger than on prothorax, but m parts rugose, epipleurae distinct 
to about second segment of abdomen, inner margins infuscated Basal joint of 
land tarsi scarcely longer than the rest combined. Length, 3,75-4 mm. 

Hah —Tasmania Wiaratah and Strahan (B J Carter and A. M. Lea), 

The entirely black head (except that parts of the mouth are obscurely diluted 
with red) is unusual in a species with pale prothorax and elytra, on several 
specimens parts of the elytra are transparent, allowing white venations! lines 
and the black wings to be clearly seen; the suture is veiy narrowly darker than 
tbe adjacent parts, but it could hardly be regarded as infuscated. The female 
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differs from the male m the eyes being slightly smaller, antennae slightly shorter, 
and fifth segment of abdomen without two longitudinal impressions 

Fite specimens from Cradle Mountain (Carter and Lea) probably represent 
a variety of this species, they agree m structure with it, but have the pronotum 
elytra and Hanks of prostemum more brightly flavous, not at all transparent, the 
suture narrowly blackish, and the pronotum with five feebly mfnscated spots, of 
which four form a semicircle in front of a small mediobasal one 

Monolbpta paohyoera, n.sp 

<J —Flavous, head and prothorax with an orange tinge, metastemum, abdomen 
and extreme base of hind tarsi black, antennae lnfoacated or blackish, parts of 
five or six joints pale, claw joints deeply mfnscated 

Head moderately large, interocular groove deep in middle, feeble at sides, a 
very minute impression m front of its middle Eyes comparatively small An¬ 
tennae moderately long, much stouter than usual, third jomt slightly longer than 
second, their combined length greater than fourth, the latter thickest of all, the 
others gradually decreasing in width but even the eleventh moderately stout Pro¬ 
thorax fully twice as wide as long, sides comparatively strongly rounded, hind 
angles feebly dentate, median transverse impression rather wide, but interrupted 
m middle, punctures minute and inconspicuous Elytra comparatively short, 
slightly dilated to beyond the middle, with dense and small, but sharply defined 
punctures, epipleurae not very narrow, but scarcely traceable beyond first abdo¬ 
minal segment Basal joint of hind tarsi about as long as tbe rest combined. 
Length, 3 25-4 nun 

$—-Differs in having antennae much thinner, tbe mfuscation less pro¬ 
nounced, metastemum mfnscated only, abdomen only dark at apex and in tbe fifth 
segment of abdomen 

Hob*—South Australia Mount Lofty (S H. Curaow, A H. Elston and R 
F. Kemp), Quora (Elston) 

The antennae of the female are fairly stout, but those of the male are stouter 
than those of any other species before me The onter margins of the elytra of 
the male, including the epipleural margins, are narrowly mfuscated, but m the 
female only the inner margins of the epipleurae are mfuscated, the scutellam is 
usually mfuscated on the male, usually pale on the female; on several females 
four or five of the basal joints of antennae are entirely pale On several speci¬ 
mens two very narrow white venational lines may be seen on each elytron 

Monolbpta mjmetes, n sp 

Bright flavous, elytra paler than prothorax but with the suture and margins 
narrowly mfuscated or black, soutellum, metastemum, abdomen and extreme base 
of bind tarsi black, three basal joints of antennae pale, the others partly or en* 
tixely mfuscated 

Bead with mterocular groove gently curved, a short impression in front of 
it* middle, behind it with numerous small sharply defined punctures. Antennae 
stout (especially in male), second and third joints of equal length, combined 
equal to fourth. Prothorax almost twice as wide as long, sides comparatively 
strongly rounded, hind angles slightly dentate; median transverse impression dis¬ 
tinct, interrupted or enfeebled in middle, punctures dense and minute Elytra 
almost parallel-sided to near apex; with dense, small, and slightly rugose punc¬ 
tures; epiplehrae very narrow at hind coxae, all margins mfuscated. Basal joint 
of hind coxae as long as tbe nsst combined Length, 3 mm. 
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Hah —Western Australia Cue (H W Brown) 

The antennae of the male are considerably stouter than those of M abundant } 
and almost as stout as those of the preceding species, from the latter it is also 
distinguished by its narrower form, dark suture and margins of elytra, by the 
stronger punctures of head and smaller ones of elytra, it is like rather large M* 
subnuturahs, but the elytral punctures are smaller (this is especially evident from 
the sides) and antennae stouter, those of the female being stouter than those of 
th* male ol that species In some lights the elytra have a faint greenish gloss 
The female differs from the male m having the head slightly smaller, antennae 
decidedly thinner and apical segment of abdomen without a longitudinal im¬ 
pression on each side of the median third The type male has most! of the legs 
damaged or missing, his antennae also are damaged, three of the terminal joints 
being missing, but the fourth to eighth joints ore of about equal size 

Monolepta angustipusca, n.sp 

<$—Pale flavous, head slightly darker than elytra, metasternum, abdomen, 
tips of four or five apical joints of antennae, claw*joints and extreme base of 
hind tarsi more or less deeply infuseated or blackish 

Head with uiterncular groove rather shallow and almost straight, a feeble im¬ 
pression in front of its middle, scarcely visible punctures behind it Eyes not 
very large Antennae long and thin, second and third joints subequal, their com¬ 
bined length slightly less than fourth Prothorax not twice as wide as long, sides 
straight to near apex, hind angles slightly dentate; median transverse impression 
rather wide and shallow, becoming shallower m middle, with rather dense and 
minute punctures on sides, less distinct elsewhere Elytra rather narrow, parallel¬ 
sided to near apex, with dense and small but sharply defined punctures, epi- 
pleurae very narrow, scarcely passing hind coxae, inner margins narrowly m- 
fuscated Fifth segment of abdomen with a longitudinal impression on each side 
of the medio-apical third Basal joint of hind tarsi scarcely longer than the 
rest combined Length, 2 75 mm 

1Tab —Western Australia Cue (H W Brown) 

The antennae arc somewhat stouter and paler than on M fovetventrta, and 
the second and third joints are shorter than the fourth, instead of longer, the pre¬ 
ceding species has much stouter antennae in the male The sutural mfuscation ts 
distinct, but narrow and not very dark 

MONOLEm ABUNDAtf B, H Bp 

Flavous, in parts more or less deeply infuseated or blackish 

Head with mterooular groove straight, a small subtnangular impression in 
front of its middle, a very feeble one behind its middle, with minute butf rather 
shut p punctures towards base Eyes not very large* Antennae long and tlnn, 
second joint just shorter than third, their combined length slightly less than 
fuurtfi Protbor&x twice aa wide as long, aides gently rounded, hind angles feebly 
dentate, median transverse impression rather wide and shallow, somewhat en¬ 
feebled in middle, punctures minute Elytra with Bides feebly dilated to beyond 
the middle, punctures dense, small and slightly rugose, epipleurae very narrow 
at bind coxae Basal joint of bind tarsi just perceptibly longer than the rest 
combined. Length, 2.25-3 mm. 

Hob —South Australia* Mount Lofty Ranges (8. H Gurnow, A. H Elston 
and J. G 0. Tepper), Adelaide (Tapper), Pafachilna (H M. Hale), Kangaroo 
Island (A M Lea) 
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A small and rather dingy species, M meonsptoua is slightly Wider, with 
paler antennae and legs and transverse impression of protborax faint or absent; 
M tricolor is slightly larger, with decidedly stronger punctures, femora entirely 
pale and suture much darker (usually black), M sorchdula is without median im¬ 
pression on prothorax, and with sharply defined and ]arger punctures; M sub- 
suturahe is paler, with coarser elytral punctures The head and prothorax are 
rather brightly flavous, the elytra are paler, with the suture narrowly infuscated 
at the base, the mfuscation gradually dilated posteriorly and joining m with an 
apical one, the outer margins are also narrowly infuscated, occasionally the elytra, 
except the shoulders, are entirely dusky, the antennae usually have three basal 
joints pale, but the fourth is also sometimes partly pale, occasionally all are dark, 
the legs appear to have the knees and trochanters always pale, the other parts 
being more or less dark, occasionally the front femora and tibiae arc entirely pale, 
the metastemum and abdomen are usually deep black, the scutellum is usually in¬ 
fuscated The female differs from the male in having the head and eyes slightly 
smallei, antennae slightly shorter and tlunner, and fifth segment of abdomen with¬ 
out two longitudinal impressions 

Var Fourteen specimens from Port Lincoln probably represent a variety of 
the species, they differ in having the elytra with the suture narrowly infuscated 
throughout, the tips and sides not infuscated (exeept for the inner margins of the 
epipleurae) and femora and tibiae entirelv pale, except that the apical half of the 
hind tibiae is sometimes dark 

Monolbpta phanophila, n sp 

Pale flavous, five or mix apical joints of antennae partly or entirely uiiuscated 
Head with mterocular groove almost straight, a feeble impression in fiont of 
its middle Antennae rather long and moderately thin, third joint distinctly longer 
than second and slightly shorter than fourth Prothorax twice os wide as long, 
sides slightly rounded, median transverse impression feeble towards sides, widely 
interrupted in middle, punctures dense but very minute Elytra not very long, 
sides not quite parallel, with dense and small but rather sharply defined punc¬ 
tures, epipleurae very narrow at hrnd coxae, their inner margins slightly in¬ 
fuscated Basal joint, of hind tarsi about one-fourth longer than the Test com¬ 
bined, its extreme base blackish Length, 2-2 25 mm 

Hab —Queensland Qoyndah, Rockhampton (A M Lea), Can ns (E Allen), 
Northern Territory Roper River (N B Tindale) 

An unusually small, pale species, of which most of the specimens under 
examination were obtained at lights, the third joint of the antennae is longer in 
proportion than on most species of the genus On two specimens the metastemum 
and abdomen are infuscated, on three others the abdomen only, on another the 
metastemum only, whilst on six more the under surface is entirely pale 

Monolkpta indistinota, nap 

Pale watery flavous, four or five apical joints of antennae partly infuscated 
Head with mterocular groove almost straight, a small triangular impression in 
front of its middle Eyes rather large Antennae rather long and thin, second 
and third joints subequal, their combined length not more than fourth Prothorax 
almost twice as wide as long, sides gently rounded, hind angles feebly dentate, 
median transverse impression rather shallow, enfeebled or interrupted in middle; 
punctures dehse and small* Elytra with sides gently rounded, punctures dense 
small and somewhat rugose; epipleurae very narrow at bind coxae, their inner 
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margins faintly infusoated Basal joint of hind tarsi about one-fourth longer 
than the rest combined, its extreme base black Length, 3 mm 

Hob —Northern Territory* Groote Eylandt (N* B Tmdale) 

Slightly larger than M phanopMa, third joint of antennae distinctly shorter 
in proportion, and punctures slightly stronger Four specimens were obtained 

Mokolepta stenocrra, n.sp 

Pale dingy flavous, each side of elytra faintly infusoated, a faintly mfuscated 
elongated spot on each elytron, abdomen and most joints of antennae mfuscated. 

Head with mterocular groove slightly curved, a foveate expansion at its 
middle Eyes comparatively small Antennae verv long and thin, third joint 
slightly longer than second, their combined length slightly greater than fourth 
Prothorax not twice as wide as long, sides gently rounded, median transverse im¬ 
pression shallow, widely interrupted in middle, punctures small but rather sharply 
defined Elytra with very minute punctures; epipleurae narrow, their inner basal 
margins very narrowly black Basal joint of hind tarsi slightly longer than the 
rest combined, its extreme base not very dark Length, 2-2 25 mm 

Hah —Western Australia Swan River, Mount Barker (A M Lea) 

A small dmgv species, with elytra apparently as fragile as those of the fol¬ 
lowing species, from which it differs m having longer and decidedly thinner an¬ 
tennae (these pass the tips of the elytra), longer basal joint of hind tarsi, smaller 
punctures, and faint mfuscations on prothorax and elytra, these infuscations are 
so slight, although alike on both specimens under examination, that the species 
could not fairly be referred to a group noted as having distinct markings On 
both specimens the elytra are twisted so that their outlines cannot be seen pro¬ 
perly, the one from Mount Barker has the hind tibiae slightly mfuscated 

MONOLBPTA FRAGILI8, n Sp 

Pale waterv tflavous, head somewhat darker than rest of upper surface, meta- 
sternum and usually the abdomen mfuscated, three or four basal joints of antennae 
pale, the others more or less deeply mfuscated, usually two apical joints of tarsi 
mfuscated, extreme base of hind tarn black 

Head with mterocular groove almost straight, a subtnangular impression in 
front of its middle Eyes rather small Antennae rather long and thin, second 
and third joints combined slightly longer than fourth. Prothorax not twice as 
wide as long, sides gently rounded, median transverse impression distinct but 
interrupted in middle, punctures m most parts dense and small, but sharply de¬ 
fined Elytra with dense punctures, larger than on protborax, and many rugose; 
epipleurae scarcely traceable beyond hind coxae, inner margins narrowly mfus- 
cated Basal joint of hind tarsi just perceptibly longer than the rest combined 
Length, 2 26-2 5 mm 

Sab —Western Australia Pmjarrah (A M Lea) 

A pale dingy species, whose elytra are leas rigid than usual; as a result on 
the insects drying up they curl irregularly, as do those of many small Maiacoder- 
midae, the transverse impressions on the prothorax are also considerably deep¬ 
ened on some specimens by irregular postmortem contractions The species is 
narrower, paler and more fragile than Jf, inconspusu#, and the prothorax is always 
transversely impressed Numerous specimens were obtained by means of the 
sweep-net 
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Group 2 Prothorax entirely pate, elytra entirely dark 
Monolkpta anton xams, n ap 

<S —Deep metallic blue, acme specimens with a greenish, others with a pur¬ 
plish gloss, prothorax fiavous, antennae and legs black, in parts with a faint metal¬ 
lic gloss, coxae and knees more or less reddish 

Head with mterocul&r groove slightly curved, a small triangular impression in 
front of its middle, some fine stngosities touching its hind edge Eyes large and 
prominent Antennae Tong and rather thin, third joint slightly longer than 
seeond. their combined length greater than fourth Prothorax not twice as wide 
as long, sides gently curved, hind angles subdentate; median transverse impression 
fairly deep towards sides, enfeebled in middle, punctures minute, inconspicuous, 
and irregularly distributed Elytra very feebly dilated to beyond the middle; with 
dense and small but sharply defined punctures, epipleurae very narrow at hind 
coxae Apical segment of abdomen with a narrow deep impression, extending 
half way to base from each side of the medio-apical third Basal joint of hind 
tarsi slightly longer than the rest combined Length, 4-5 5 mm 

2 —Differs m having the head and eyes smaller, antennae and legs shortei and 
thinner, and apical segment feebly transversely impressed and without longitudinal 
impressions 

If ah—Northern Territory Groote, Woodah and Connexion Islands (N B 
Tmdale) 

In genera] appearance like M benallae on a greatly enlarged scale The 
metasternum and abdomen are not as bright as the elytra, but the metallic gloss is 
conspicuous, the normally concealed base of head is reddish and on some specimens 
the front haJf of the bead is in parts obscurely diluted with red, on some specimens 
also the suture near the base is narrowly and obscurely reddish, the scutellum is 
usually black, with the base pale there are a few minute upright setae scattered 
about on the elytra, but they are so sparse and inconspicuous, being visible only 
from the sides, that the elytra could not fairly he regarded as pubescent On 
many specimens, usually males, the antennae appear to be twelve-jointed, as there 
is a narrow circular constriction near the apex of the eleventh joint, giving the 
appearance of a small supplementary one, in fact it is possible that some males 
really have twelve-jointed antennae Twenty-three specimens were obtained 

Mokolepta monobia, nsp 

Fiavous and black 

Head with interocular groove gently curved, a small depression in front of its 
middle Eyes not very large Antennae moderately long and not very thin, third 
joint slightly longer than second, the two combined slightly more than fourth 
Prothorax not twice as wide as long, sides moderately rounded, hind angles slightly 
more than right angles; median transverse impression absent or almost so, punc¬ 
tures very minute Elytra parallel-aided to near apex, with small, sharply defined 
punctures, and very minute ones, becoming still smaller posteriorly; epipleurae 
very narrow beyond hind coxae. Baaal jomt of hind coxae equal in length to the 
rest combined Length, 4 75 mm 

Hah.—Northern Territory: Groote Eylandt (N B, Tmdale). 

About the jose of the preceding species, but bead and legs pale, prothorax 
without distinct transverse impression, etc. The blade parts ate the elytra, meta- 
stemum, abdomen and antennae (except the three basal joints), some of the 
mouth parts and the tarsi are mfuscated Only one specimen was obtained 
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Monolkfta p almdioolw s, n sp 

Very dark purple (almost black), protliorax and legs flavous, the tarsi in* 
fuseated , antennae black, parts of three basal joints obscurely reddish 

Head with interocular groove raoderutclv curved, a small impression in front 
of its middle Antennae rather long and thin, third joint slightly longer than 2nd, 
their combined length just greater than 4th Prothorax less than twice ns wide 
as long, sides moderately rounded, hind angles slightly obtuse, median transverse 
impression shallow towards sides, widely interrupted in middle, punctures minute 
Elytra with dense and small but sharply defined punctured on basal halt, becoming 
smaller posteriorly, epijpleurae very narrow lievond hind coxae Basal joint of 
hind tarsi as long as the rest combined, its cxtieme base black Length, 4 mm 

Hab — Queensland Cairns (H Hacker, No 55) 

About the size and sculpture of M antetmahtt, but elytra less conspicuously 
blue (in most lights they appear black) and legs mostly pale, it is somewhat like 
M modesta on a large scale 

Moxombpta mikuhcula, n sp 

Black, prothorax and logs flavous, tarsi anrl usually apical halt oi less, of 
tibiae intuscated, parts of throe basal joints ot antennae utacuiely pale 

Head with interoeular groove rather deep and gently runed, a small im¬ 
pression in front of its middle Eyes very prominent but not very laige An- 
tennae lather long and thin, third "joint slightly longer than second, their com¬ 
bined length slightly more than fourth Protliorax about twice as wide as long, 
greatest width near apex, hind angles subdenfcnte, median transverse impression 
rather wide and deep, usually slightly enfeebled in middle, punctures minute and 
inconspicuous Elytra almost parallel-sided to near apex, with small and minute 
punctures Basal mint of hind tarsi slightly longer than the rest combined 
Length, 2 75-3 mm 

Hab —Queensland Mount Tambourine (A M Lea), National Park (H 
Hacker), New South Wales Clarence River (A and R Zietz), National Park, 
Wollongong, Sydney (Lea) 

A small, shining species, close to M ordtmria f but head black and legs pale, 
from 3f femoralts (= M mgricortus) it differs in having pale tibiae and much 
less conspicuous elytral pumtures, M ptetifrons has also stronger punctures and 
much of the head pale The lnfuseation of the tibiae is usually slight and the 
front ones are sometimes entirely pale, on two specimens the scutellum is flavous, 
but on forty-two others it is black Some of the larger punctures on the elytra 
arc rather sharply defined, but they are mostly inconspicuous The true epi- 
pleurae seem to terminate just beyond the hind coxae, but the elytral margins be¬ 
yond them are narrowly flattened inwards almost to the apex, so that it ui difficult 
to decide as to where the eptpleurae really end, the species, however, is so obvious¬ 
ly closely allied to several that have been referred to Monolepta without question 
that it seems undesirable to refer it to Candezea, The female differs from the 
male m having slightly smaller eyes, antennae and legs thinner and shorter, abdo¬ 
men wider ami the apical segment without a narrow deep longitudinal impression 
on eath side of the median third 

Monolepta albioollis, nap 

cf—Black, shining, prothorax and legs utmost white, tat si and part of tibiae 
tnfuaented, three basal joints of antennae and parts of the mouth more or less 
reddish. 
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Head with unusually huge and prominent eyes Antennae iother long nmt 
thin, third joint slightly longer thun second, their combined length slightly nioio 
than fourth Piuthorax about once und one half as wide us long, sideH increasing 
in width to near apex, jront angles 1 ounded off. hind ones obtuse, median trnii'- 
vdrse lmpicsMon rather shallow and interrupted in middle, punctuxes minute 
Elytia sub pa rail el -hi rled to near apex, with small and minute punctures, the loimei 
rathei sharply detimd, epipleuiae yery narrow at hind eoxne Apical segment ot 
abdomen with two imtiow deep longitudinal impressions Basal joint u! hind 
tarsi halt us long again ns the rest combined length, 2 75-3 nun 

9 - Differs m having much smaller eyes, dioitn mi I on mu* und legs, und upual 
segment ot abdomen simple 

I fab —(Queensland (’aims dish lit (F P Dodd) 

Tn size und gene ml appeiuuuce strikingly close to the piece elmg species. but 
inav Ik at once distinguished by the eves, on the nutle ot tins species tlie eves, 
measured across the widest part of tlu* head, arc so huge that the inti jocular 
span is distinctly less than tlie dinmetei ol each ot tin in on the mule ol the pic- 
ceding spec ick the inluoculai space is double the dininetu of an e\e tlie temale 
of this species has linger eves than tlie mule of the former but flu dispi open lion 
is Jess striking, the basal punt ot the hind tin si is longer, tlie protlmiav is lr*s 
tmnsyeise, and it and tlie legs me paler On the* typo male tin* upuu) segnniif 
ol abdomen is ohm inch pule* cm one female pint ot it is still more nlwimh pale 
but on nnotItci it \> us dink us the rest of tlie surface On the male the inlet- 
ocular groene appeals more like a shallow Imea than a iiniiuw groove on the 
female the groove is more evident, but it 1ms u. small toyc*a behind its middle as 
well as a subtimngulai linpiessjon in trout, tioin some duet turns the clytui upp nr 
to he inmntelv granulate posteriorly' 

MoxonuriA soror, n sp 

lilack, shining, liead, prothorax, seutellum, tiont and middle* legs |except the 
tarsi und parts of tilnue whiili are infuseated) flavous 

lltad with intercHiilar gioove almost straight, a smull liiangulur i uptewinn 
in front ol its middle Eyes not very large Antennae long und thin, second and 
third joints tcpiuJ. tJieir combined length e*cjual to fourth Protlmrax twice as 
wide an long, widest near apex, front angles immdtd off, hind ones feebly dentate, 
median transverse impression well defined, even in middle, punctures dense and 
small but sharply defined Elytra almost pinallel-sidccl to near apex, with denise 
punctures ot moderate sue on basal halt, becoming smallei but epute distinct 
posteriorly, epipteurae veiy narrow at lund coxae Basal punt ot bind tarsi 
slightly longer than the rest combined length, 3 mm 
Hab —New South Wales Jenolan (J C Wiburd) 

Structurally and in general appearance close to M mmuscula, but head pale, 
antennae entirely black, hind legs dark, elytra with larger and more distinct punc¬ 
tures and normal epipleurac, from M ordtnarta it differs in being smaller and in 
the colour of its lags, 

Monowspta aiuceta. n sp 

Black or blackish-brown, head, prothorax, seutellum, most ot legs, and three 
basal joints of antennae more or less flavous 

Head with interoeular groove straight, a nariov impression m front of its 
middle Eyes not very large Antennae long and thin, third joint distinctly 
longer than second, their combined length slightly longer than fourth Prothorax 
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not twin uh wide as long-, siting slightly irregular near upex, a small tooth m each 
hind angle, median transverse impression absent, punctures dense and sharply 
defined throughout Elytra slightly dilated posteriorly, punctures dense and 
sharply defined, about as large as on prothorax posteriorly but larger towards 
base, epijdeurae very narrow at hind coxae Basal joint of hind tarsi slightly 
Jon get than the rest combined Length, 2 5-3 mm 

Ifab —Ntw South Wales Jenolan (J* C Wiburd and A M Lea), Mittagong, 
Anmdale (Lea), Btwn Baa (G E Bryant), Dorngo (W Heron) 

About the size ol Jf ft morale, but elytra! punctures not quite as strong, 
those of the prothorax stronger, and bead, except for some of the mouth parts, 
entirely pale The femora (except the knees) tibiae and tarsi are often mJiis- 
t itcd. occasionally the tront legs aie entirely pale, and on one specimen all the 
k*rs aie pale, the apical joints of the antennae are usually black, but the m- 
Hiseation decreases till the fourth is sometimes but little darker than the third* 
The elytra are seldom deep black, and sometimes are almost entirely obscurely 
diluted with red, 01 with the apical portion obscnrelv reddish, one specimen haa 
the metusternum and abdomen obscurely reddish, anothc r has the middle of those 
parts paler than their sides From some directions the prothorax appears to be 
minutely gtnnulate The male differs from the female in having slightly larger 
ews srtenuae somewhat longer and apical segment, of abdomen with a median 
J oven 

Monoiapta brythrodhuk", lisp 
rf—Black, shining, pro! ho rax red 

Head with a small tovea m the middle of the inttroeular grume Eyes rather 
small Antennae long and thin, second and third joints of equal lengtli and, 
(omlnned, slightly longer than JLourth Prothorax not twice as wide as long, sides 
gently rounded, hind angles unarmed, median transverse impression rather shallow, 
enfeebled in middle, punctures minute but fairly sharp Elytra slightly dilated 
posteriorly, with dense and, fur the genus, rather strong but somewhat rugose 
punctures Two narrow longitudinal impressions on apical segment of abdomen 
Basal joints of hind tarsi slightly longer than the test combined Length, 3 mm 
llab —New' South Wales Captain’s Flat (Aug Suuaon) 

About the size of M femornhs, and punctures of elytra much the same, but 
piothorax distmeth reddish instead of almost lemon-coloured, femora darker and 
h.isal joint of hind tam longer, from 3f modenta it differs in being smaller, legs 
blaik ami elytia not at nil metallic, M mnnscula lias paler legs and much swallei 
elvtral punetuie** Of the three specimens under examination one haa the knees 
and coxae, and another has the under surface of the three basal joints of antennae 
olhrfnnelv reddish, but otherwise the legs and antennae are entirely black 

Other specimens ironi New South Wales (Notional Park and Sydney), \ic- 
toiia (Mount Ilolham) and Tasmania (Hobart) that appear to belong to the 
specie & have the prothorax decreasing in colour to fiavous, two hove the knees 
•lightly paler than the adjacent parts, two have the knees and coxae conspicuously 
paler and one has these parts and the three basal joints of antennae pale 

MONOLKPTA ORIHRtPENKIS H Sp 

<f — Black, head in front of interocular groove, prothorax, and most of legs 
fiavous, three basal joints of antennae partly pale 

Head with interocular groove rather deep in middle, and with a small im¬ 
pression both in front and behind there, behind the groove finely transversely 
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strigoso, and with numerous small punctilios Eye* piorniueui but not very large* 
tin ir combined width bomg slight!v less than the interoeular spau Antennae 
long and fairly thin, second and thud joints combined decidedly shorter than 
toutth Protliorax lullv twice as wide os long, sides gentlv rounded, median 
transwmw) impression conspicuous, seureely enfeebled in middle, punctures dense 
and sharply defined, but smaller and sparser in depression Elytra parallel-sided 
to near apex, with dense* sharply defined and (lor the genus) decidedly large 
punctilios, epiplemae ier> narrow at hind coxae .Fifth segment ot abdomen 
huge, u nanow deep longitudinal ttnpreesion commencing on each side of the 
medio-apical third Busul joint ot hind tarsi about one-thud longer than the rest 
(imibilled Length, 3 5-3 75 mm 

Differs m ha\ing the head and eyes srnallei. antennae somewhat thinner 
and shoitci, and fifth segment ot abdomen smaller, more pointed, and without 
longitudinal impressions 

[fab - -Now South Wales Jonolan (J C WilumO , Victoria Dividing Kunge 
(Ke\ T Rlackbutn) 

Largei than M puitfrowt, labium only vaguely intubated in iront, elytra 
intensely block anil with largei punctures, at flist glance it is somewhat sug¬ 
gestive oi small Cleruiae, such as Lemitha jlantolhs and L enl\s The upper 
mii face of the three basal joints of antennae* are dark, and the lower pale, but 
from the sides these joints appear to bo stuped, the two apical joints of the 
tarsi arc lnfuseated and the extreme base of emh ot the first and second joints ot 
Hit hind tarsi is black 

Movolkpta THKIlomilA, lisp 

Black, piolhoraA (including prostemmu) and pail ot under surface ot head 
IIhv ous Elytra moderatedv densely clothed with short, upright pubescence 

Head with interoeular groove distinctly curved, its sides passing to the back 
ot the eyes, a wubttiangulur impression ui front ot its middle Eves rather small 
Antennae moderately long and not very tlun, second and third joints combined dis- 
tiurtly longei than iourth Pi ot borax ulmost twice as wide as long, sides gentlv 
tounded, median tiansverse impression \eiy conspicuous, slightly enfeebled in 
middle, punotuies mostly minute and inconspicuous, but some sharply defined 
Ely tm with sales teebly dilated in middle, with crowded pun duns ot moderate 
si/e, mostly shaiply dihned but in parts rugose, with tauit tract* oi stnation 
Basal joint oi hind tarsi slightly longei than the rest combined length, 3-3 25 
mm 

flab —New South Wales Illownrra (<1 Compele), Sydney (Dr E W Fei- 
guson) 

Readily distinguished from the many stmilaily coloured species, except tlu* 
follow mg, by the conspicuously pubescent elytra 

Mqsoi&vi'a irrasa, n sp 

c?—Black, liead (except parts ot mouth) and protbornx flavour knees, 
coxae, and three basal joints ot antennae obscurely pale Elytra rathei densely 
clothed with short, upright pubescence 

Head with interoeular groove slightly curved Ev**s not very large An¬ 
tennae moderately long and not very thin, second and third joints combined 
slightly longei than fourth Prothorax not twice as wide as long, sides gently 
rounded, bind angles subdentate; transverse impression rather shallow towards 
sides, very feeble in middle; punctures irregularly distributed and mostly minute 
Elytra almost parallel-sided to near apex, with crowded and rather small hut 
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sharply dtfined punctilios, epipleuitu waiceh traceable hex oral hind coxae Basal 
imnt of bind tarsi slightly longer than the lest combined Length, li 75 mm 
Ilab - Queensland Mount Tambounne (A M Lea) 

Allied to the preceding species, but head pale, pro* I mi a v with transverse im¬ 
pulsion feeble and elytia with more oven punttures The apical segment of the 
abdomen of the type has two nariow longitudinal impressions, and the middle is 
shallowly depressed horn upex to base but the dcpiesMon may be a postmortem 
one « 

( 9 roup S I* rot A ora i entirely pale, elytra itilh distinct markings 
Monou*pta FijAi oin ci usa, n sp (Text-fig 11) 
cf—Black and tlavous 

Head wide mteiouilai groove modeliitely cuived oiul deep Eyes large and 
jiimmnent Antennae lather long and thin, second and third joints combined 
slight!v longei than fom*tli Prothorax about once and one halt as wide as long, 
at widest ^lightly less than width of head across eyes, soles gentlv lounded, hind 
angles slightly dentate, median tiansxerse impression icpresented In a shallow 
remnant towards each side, panel in es ini on spumous EJytra not very wide, 
almost parallel-soled to neat apex pum tines small and iugo«e, epiplenrae very 
mu row at hind coxae Basal joint ot bind tarsi slight] \ short ei than the lest 
combined Length, 3 min 

Hah —Northern Temtory Oioote Eylandt (N B Tmdale) 

The prothorax is bnghtly fiavous, the legs ait* tlavous with paits ot the tarsi 
(ulwavs including the claw-joint) modelatelv oi slight!> intuseated, the base 
apex, suture, and sides ot elytia me rathei widely black oi blackish, so that a 
pale (almost white) wtta, about halt the width oi each elvtion, extends from 
about one-sixth iiom base to the same from apex, and is complete jy enclosed, the 
upper smface of the head is almost cntiielv black, blit part of the lower surface 
is pale, the three basal joints of antennae aie pale, the otheis on two specimens 
me Hither doeph intuseated, but on another most oi them are black, the rneta- 
sieinum is lather deeply in fuse a led, and paits of the abdomen rather lightly ho 
The sides oi the eves of the mate arc visible when the* protlioiax jm viewed from 
behind at an angle of 15° Jrom the vertical, the elytial punctures are mostly verv 
small, and few ot them are at all sharply unpi cased Two females that probably 
belong to the species differ in having the eyes smaller, prothorax wider and 
slightly wider than the head aexoss eyes, elytra wider and with more distinct 
punctures, motastermun less infuecated and fifth segment of Hbdomen without 
longitudinal impressions Five specimens wcie obtained 

Thw specie's is one of a group of closely allied tropical ones, of which I can 
distinguish at least five by their males, but the females are much less distinctive, 
thc\ all have the pale parts of each elytron completely enclosed by black, and 
usually have the basal joint of hind tarsi slightly shortei than the rest combined 
Worphosfdtarra nncta Blackb (which is probably a Monolepta) has the general ap¬ 
peal ance ot species of the group, especially M vtrqata, from which it differs in 
having the head pale, eyes smaller, antennae shorter and stouter, plot borax less 
transverse and elytra! punctures more sharply defined, although not larger 
Luperus jnceomarqinntus Jac, by the description, seems also very close to that 
species A short spe< ml table of the males only of the species of the group may 
be useful 



BY A If L.LA 


549 


A Prothora\ black or blackish dtspar 

A A Prothorax entirely pale 

13 Width across eyes greater than that of prothorax 

a Dark part of suture rather wide ♦ flawo%nclu$<k 

aa Dark part ven narrow melanostetha , 

BB Width across eyes less than that of prothorax 

C Basil joint of hind tarsi shorter than the rest combined virgata 

CO Basal joint longer than the res-t combined polhUa 


Mo noi Km a urn. at a, n sp (Text-tip: 12) 

cf —Black and tiavouH 

Head with intei otulai groove narrow and curved, a small impression in front 
of its middle, and one liehind it Eyes moderately laige and prominent An¬ 
tennae moderately long and not very thin, second and third joints combined equal 
to fourth Piothoiax about once and one half as wide as long, greatest width 
slightly more than head across eves, median transverse impression rather shallow 
towards sides, and just perceptibly tiareal) 1c across middle, punctures minute but 
lather sharply defined Elytia parallel-sided to neai apex, with rather dense and 
small, rugose punctures, and minute but fairly sharp ones, cpipleurae scarcely 
tr nee a hie beyond hind coxae Basal joint of hind tarsi slightly shorter than the 
rest combined length, 3 75-4 mm 

?—Differ-* from the male in having the head and eyes slightly smaller, an¬ 
tennae shorten, ami apienl segment of abdomen without two longitudinal nn- 
piessions 

Hub —Knit hem Teiritorv Grnote Evlandt (N B Tmdale) 

Largei than the pmeding spines, exes of male smaller (so that when viewed 
flora behind they disappear at an angle from which the sides oi those of that 
species are quite distinct); the colours and maikings are much the same, except 
that the head m front of the mteroeular groove (less an infuseation of the 
lakruin) is flavous, and a greater portion ot its undei suit wo pale, the pale por¬ 
tions of the elvtra are of the same shade, hut extend nearer In the base and apex, 
so that at first thev appear to extend quite to the base, instead of being com- 
pletelv enclosed, h 4 - thev reallv are, the black sutural parts combined, except near 
apex, are slightly widei than the whitish parts of each Two males and one 
female w'eie obtained 

MoNot,EPTA DIKPAB, n sp (Text-figs 13, 14 ) 

<J —Blackish, a wide whitish vitta on each elytron, legs and antennae partly 
flavous and partly mfnscated 

Head with mteroenlai gioove mod cratch curved, a snbtmngular impression 
m front of its middle Antennae long and thin, second and third joints com¬ 
bined slightly but distinctly longer than fouith Prothornx about once and one 
half as wide as long, greatest width slightly greatei than that of bead across 
eves, median tiansverse depression distinct towards sides, interrupted in middle, 
punctures inconspicuous Elytra lather thin, parallel-sided to near apex, punc¬ 
tures dense, rather small and mostly rugose, cpipleurae not passing hind coxae. 
Basal joint of hind tarsi almost as long ns the rest combined Length, 2 5-2 75 
nun 

Fob — Northern Territory Pojt Darwin (W K Hunt), 

Structurally close to ftf flavomclusa, but antennae thranei, eyes smaller and 
prothorax and abdomen blackish The dark part of each elytron is wider at Hie 
suture than the side, and at the apex than the base, the sutural markings con- 
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joined are widet than the whitish vitta on each, on two specimens the prothorax 
and dark parts of the elytra are almost as black as the head, on a third the diw 
of the pionotum is obscurely diluted with red, on two of them three basal joints 
oi antenruw are pale, the following ones tang deeply and evenly infuscated, on 
the othei specimen only the tips of the punts after the third are infuscated. 
Although the basal parts are rather dmgy, on two of them the femora, tarsi and 
tips ot tibiae are infuscated, the rest ot the legs being of u ifttber dingy flavms 
or tost nr eons, on the third specimen only the knees are pale 

MOMOLfiPTA AibLANOHTETH A, n sp 

Black and ttavous, some paits infuscated 

Head with interocular groove moderately curved, rather wide in middle, 
where in ltont of it there is a subtnmigular impression Eyes large and pro¬ 
minent Antennae rather long and thin, second mid third joints combined almost 
the length of fourth Prothorax about once and one half as wide as long, 
greatest width slightly less than that of head actosh eyes, median transverse im¬ 
pression distant towards sides, but interrupted in middle, punctures inconspicuous 
Elytra not very wide, sides almost pHiallel to near apex, punctures dense and 
small, usually sharply defined but somewhat lugose, epipleurae not traceable b<- 
yoml hind coxae Basal joint ol hind tarsi slightly shorter than the rest com¬ 
bined Jjengtb, 3 mm 

9—Differs in being slightly more robust, eyes smaller, antennae* shorter 
alidomen tlavons with apical segment black, and without two longitudinal im¬ 
pressions 

Hob —Northern Tcmtory Darwin (6 V Hill and W K. Hunt) 

The flavous pai*ts are the piothorox and legs, but the term and parts of tibiae 
are more oi less infuscated, the three basal joints of antennae are partly or en¬ 
tirely pale, the others aie infuscated, the elytra nut almost wdnte, but each is 
completely margined with black oi blackish, the dark sutural part is narrow, the 
dark marginal parts are rather wide, but appear very narrow from directly above 
The male lias most ot the abdomen infuscated, on the female it is flnvous. except 
for the apical segment 

MONTOLKTTA TOTjLrVA, n sp 
c? - -Blat k and flavour, some parts infuscated 

Head with mteiocular groove moderately curved, a nauow impression in 
Iroul ot its middle Eves prominent and moderately large Antennae long and 
rather thin, second and third joints combined slightly shorter than fourth Pro¬ 
thorax about once and two-thirds as wide as long, greatest width slightly in cx- 
fiss ot that ot head across eyes, sides moderately rounded, hind angles feebly 
dentate, median transverse impression rather wide and shallow towards sides, en¬ 
feebled in middle, punctures dense and minute Elytra not vory narrows sides 
ieeblv dilated to about middle; with dense and small punctures, mostly shallow 
and lugose, epipleurae narrow at hind coxae, but traceable beyond them Basal 
joint ol bind tarsi shghtlv longer than the rest combined Length, 3 75 mm 
Hab - -Northern Territory* Boper River (N B Tindale) 

With the geneiai appearance of X /IbiwMiofttfa, but prothorax more trans¬ 
verse, and it and the el>tra less shining, with the epipleurae of the latter longer, 
the elytra arc rather dull compared with others of the group, but could scarcely 
be called opaque The flavous parts are the prothorax, elytra (except all their 
margins) and parts of the legs, the ftmozp are infuscated in middle, but the 
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infuscation of tie front pair is very slight; the three basal joints of antennae 
an palci tlrnn the others* which me mtuscatod, either entirely or/>«* their tips, 
the pale parts of the elytra are completely enclosed, but more nay iwlv than on 
the othei closely allied species, the} are also scarcely palei Ilian the prothomx, 
instead ui almost white On the type the head is ratlici dark hut not blackish, 
on a second specimen it is paler but still dingy 

Mowolej*ih urvirriAiiOA, n,sp (Text-figs 15-17 ) 

c?—Blnck, each elvtion with an almost white vitta, muzzle, antennae and legs 
partly pale 

Head with into ocular groove moderately curves!, a nairow diup impuwaiou 
in front of its middle, and a smaller one behind it Eves not very large An¬ 
tennae rather long and thin, third joint decidedly longei than second, and sligbtlv 
shorter than fourth Prothomx almost twice as wide as long, sides model ately 
lounded, hind angles dentate, without transverse median linpiession, punctures 
uh onapieuous Elytra not very wide, sides nearly pantile] beyond the middle 
punctures dense and small but usually sharply defined; epipleurae very narrow' 
at hind coxae Apical segment ot abdomen foveate in middle Basal joint of 
hind tarsi slightly shorter than the rest combined Length, 2 76-3 nun 

?—Differs in having the head and prothorax flavour elytra with the suluie 
nuirowly dark throughout (more narrowly in some parts than other*) and tlie 
mm gins narrowly mfuseated, legs almost entirely pale, antennae I limn to, eh lin 
slightly more dilated paste) lorly, and abdomen nonfoveate 

Ilab —South Australia Port Lincoln, Mmiay Budge (A M Lta) \ie1on« 
Oislwjrne (J C Goudie, No 830) 

The male at first glance resembles M dwpar, but the thud joint oi antennae 
is distinctly longer in proportion, a whitish vitta is enclosed on each elvlrnn, 
but the dark lateral part on each is not even throughout, as a portion di\erges 
with a free posterior cud, from above, the whitish vitta up)tears to bt fiee on 
•each side near the apex, the temale has colours somewhat as on h cotype of 
M tricolor . but the sue, shape and puncture* are all different, on one of them 
there is an elongated infuscation towards the side of eiwb elytron, on another 
this is not evident On the male most oi the muzzle w pale, its antennae have 
the three banal joints pole, the next one or two partly pale, the others entirely 
dark, its femora are almost black in Ihe middle, and the 1am and tip* ot tibiae 
xnJ mtcated 

Moxolkpta m-avosttturau#, 12 sp (Text-fig 18) 

Testaeeo-flavous, elytra blackish except along suture (rather widely towards 
base) at base and on basal half of aides, antennae with the basal joints pale, the 
five following ones blackish (the others missing), tarsi slightly lnfnscated 

Head with interocnJar groove curved but feeble, behind it finely fransveiseJv 
stngone and with rather dense punctures, a conspicuous median line to base 
Eves moderately large. Antennae moderately long, third joint longer than 
second, the two combined slightly longer than fourth. Prothorax about once and 
one half as wide as long, sides gently rounded and with rathei wider margins 
than usual, a faint median line on basal half, but median transverse impression 
Absent, with dense and small, sharply defined punctures Elytra feebly diminish¬ 
ing m width from near base, punctures slightly larger than on prothomx; epi- 
plaurao traceable almost to apex of second segment of abdomen Basal joint ot 
hind tarsi about as long as the rest combined Length, 6 6 mm 
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Hah —North-W extern Australia (Blackburn's collection). 

Allied to M teppen . but larger, head different at and behind the interocular 
grume, and daik part ot each elytron touching the apex and the side beyond the 
middle The type appears to be a female 
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Text-tigs 1J-24 Elytral Patterns of species of Monolepta 
18-14 AT dispar Lei* 15*17 Af bivitiialba Lea 18 AT flavosutw al%% Lea. 
19-80 Af semiflava Lea 81-82 M cavtvenlrts Lea 23 Af inmorpha Lee, form 1. 
24 Af h imorphu Lea, form £ 

MONOtihPTA HETKRODOKA, n sp. 

<$ —Flavour f ehtra black with a faint pnunose gloss, suture and other 
margins minimi v pale metostemuui and abdomen blackish, three basal joints of 
antennae pale, the others in furcated, but some with the base pale, two apical 
Hunts ot tarsi in in seated, extreme base of the hind ones black 

Head with interocular groove almost straight, a small triangular impression 
in tiont of its middle Eves prominent and moderately large Antennae rather 
long thud punt suhtnangular, slightly longer than second, the two combined 
slightly longer than fourth to sixth, rather wide and serrated on one side, the 
loliovung ones less serrated, with the eleventh simple Piothorax twice as wide 
as long sides genth founded, median transverse impression wide and shallow, 
somewhat enteibled m middle, punctures dense and small Elvira parallel-aided 
to near apex, with dense and rather small but sharply defined punctures, a 
iiariow <urm1 mrina or IT-shaped delation on each side near suture, just below 
summit nt apical slope, epipleurae traceable to about apex of first segment of 
abdomen Basal joint of hind tarsi about one-third longer than the rest com¬ 
bined, basal joint of each of the others rather stronglv inflated Length, 4 mn 
Hab- Queensland Pnlbv (Mrs F H. Holder) 

The tuo principal shades of colour are much as on I teppen, bat the two 
species are not closely allied The serrations of #te antennae and dilated baaal 
joints of front and middle tarm are unusual in Monoltpta The apical segment 
of the abdomen has a narrow longitudinal impression on each side of the medio- 
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apical third, and a shallow median impression , the metuaternum has a large heart- 
shaped fovea, but tint, aw also the median one on the abdomen, may be due to 
postmortem contractions, the curious subapical elevations of the elytra are svm- 
meirxal, and so orr apparently normal 

MovoTiKinA HBMirLA\A, u sp (Text-figs 19, 20) 

Bright fiavotiK, apical two-fifths of elytra, abdomen and eight apical joints 
ol antennae blwk, tmsi and some of tlie mouth part* intunrated 

Head with micro*ular groove narrow, curved to belaud eve*., a very small 
iiuptosmon m it out ot middle Eyes rnthei small Antennae thm but not very 
long, second and thud punts combined the length of fourth Prothorax about 
once and one halt ns wide as long, sides increasing m width to near upex, median 
transverse impression i at hoi deep and wide, interrupted in middle, punctilios 
dense and minute Ehtra not \ery long, sides feebh dilated to near apex, punc¬ 
tures dense and rather small but sharply defined, opipleurae ver> narrow at hind 
coxae Basal joint ot hind tarsi about one-tourth longer than the rest combined. 
Length, 3 25-3 5 ram 

Ifab —Queensland Bribie Island (11 Hooker and A M Lea), Stradbrokc 
Island (J H Boi chain), Ntw South Wales Jenolan (,l C Wiburd) 

Somewhat suggestive ot M dntna, but less ot elytra block and the pale 
colour flavour, instead ot i eddish, the antennae also are somewhat thinner The 
female differs from the male in being slightly more dilated posteriorly, antennae 
shorter, and opuul segment ol abdomen smnllri and without two narrow longi¬ 
tudinal impressions The specimen Irom Jenolan has about one-tourth imm of 
the elytra black than the others 

Monoikpt* cavivkvtws, n xp (Text-figs 21, 22.) 

<?—Flavous, shoulders and apieal thud of ehtra blackish, three or lour 
basal joints of antennae pale but dmgv, the others and paits ot the tarsi m- 
fuseated 

Head with intcroeulai gioove deep and slightly curved, a small truuigul&r 
impression in front ol its middle Eyes rather large Antennae long and rather 
thin, second and third joints combined slightly longer than fourth Prothorux 
scarcely once and one half as wide as long, sides dilated to near apex, front 
angles rounded, hind ones subdentatc, median transverse inipi ession rather wide 
and shallow, interrupted or at least enfeebled m middle, punctures minute 
Elytra rather elongate, parallel-sided to near apex, punctures minute and mostly 
rugose, epipleurae verv narrow at hind coxae Apical segment of abdomen large, 
with a wide, deep, elliptic excavation from base to apex Basel joint of hind 
tarsi slightly longer than the rest combined Length, 3 25-3 75 mm 

9 —Differs m having the head and eyes smaller, antennae shorter, and apical 
segment of abdomen much smaller and simple 

Hah, —Northern Territory Groote Eylandt (N B Tmdale) 

The whole apical third of elytra is blackish, but the humeral spots are some¬ 
what as on AT bigutttgera; on two specimens each spot extends more than half 
way from the aide to the seutellnm, but they are usually smaller, on one specimen 
only a famt deepening of colour indicates their position, On the female the tip 
of both surfaces of the abdomen is dark, on the male the tip of only the dorsal 
surface, nonnalh concealed, is dark The great abdominal cavity of the male is 
evidently natural* and not dne to postmortem contractions as it is exactly alike 
on five males Thirteen specimens were obtained 
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- Monolbpta tbimobfiia, n.sp (Text-figs. 28, 24) 

<f.~Flavous, antcunae, palpi, apical fifth of olytio, abdomen (except part 
of twwal segment) and extreme base of bind tom black, part* of tarsi infatuated. 

Head with mterocular groove shallow and interrupted in middle* Eyes large 
and prominent Antennae long and thin, passing tips of elytra, second and third 
joints very short, combined less than half the length of fourth Prothorax almost 
twice as wide as long, sides almost straight to near apex, median transverse im¬ 
pression slight towards sides, widely interrupted in middle, punctures small but 
sharply defined Elytra almost parallel-sided to near apex, with dense and small 
punctures, mostly rugose, epipleurae very narrow at lnnd coxae. Basal segment 
of abdomen with a narrow longitudinal impiession on each Hide of the median 
thud Basal joint ot hind tarsi about one-third longer than the rest lombined 
Length, 5-6 mm 

Differs in having the head and eyes smaller, antennae shorter, with tiie 
second and third combined slightly more than half the length ol fourth, abdomen 
with first and second segments pale, and the fifth simple 

Hah - Northern Territory Woodah island (N B, Tmdale) 

There are three forms under examination, and the one regarded as typical is 
represented by three males and one female, on this form the black part of the 
elytra covers the tips but is irregular on its front edge Each e\e at the greatest 
width of the head is about the width of the interoculai space on the male, some- 
what less on the female, there is a fumt indication ah ot a small twelfth joint on 
tin* antennae of the males From some directions tiie elytral punctures on the 
pale parts, owing to “waterlogging,” appear to be larger than they reulh are 
There are a few minute, erect setae on the apical slope of elytra, but they could 
1 m? easily overlooked Four specimens were obtained 

Form 2 9—Differs from the female of the typical form in having the 

block part of apex of elytra slightly enlarged, u black spot on each shoulder, and 
one on the suture near the base 

In general this form is fairly close to the description of M qvmquemaculata, 
from the Kimberley (listnet, but is larger, and the apical spots or markings arc 
truly apical and conjoined at the suture, instead of subaptcal and free, the des- 
mption of that species reads somewhat as if founded on b%gyAt%gera f except 
that that species is without a sutural spot One specimen was taken on Woodah 
island A female from North-Western Australia (Blackburn's collection) pro¬ 
bably belongs to this lorn, but has the mterocular groove more pronounced, the 
three basal joints of antennae paler, and the prothorax With decidedly larger 
punctures 

Form 3 cf — As Form 1, except that the elytra are entirely black Two 
specimens were taken on Woodah Island 

From the numerous species of Monolepta with black elytra this form differs 
in it« larger mzi and very short second and third joints of antennae 

Monoifpta oostipbnnw, n.«p (Text-figs 26, 26 ) 

Of a dingy flavour apical half of antennae and tips of some of the preceding 
joints inf unrated, elytra and under surface variable 

Head with mterocular groove slightly arched backwards Eyes rather large 
Antennae long and thin, third joint decidedly longer than second, their combined 
length slightly greater than fourth Prothorax almost twice as wide as tong, 
mde* gently curvet], arcuate towards base; without median transverse impression; 
punctures dense, somewhat irregular and small, but sharply defined, Elytra alfnosjj; 



Bt A. tt. LlUU 


parallel-sided to utjur apex, each with three acute costae; ptinetusee aligbtiy larger 
hut nol denser than on prothorax, epipleurae very narrow at hind coxae. Baud 
joint of hind coxae about once and one half the length of (he rest combined. 
Length, 3.5-4 mm 

Jfab 'Queensland Tnims district (A. M Lea). 

HcMpite the great variability oi this species it should be easily recognised by 
the ehluil costae, of these the outer one on each elytron extends from near the 
basal thml to the apical third, is parallel with the margin, and distant from it 
about the length of the third loint of antennae, from directly above it appears 
matgmal, the second costa is somewhat shorter, and the name (Instance from the 
first that this is from the margin, tlm third is still shorter, clow* to the second, 
and wither less acute than the others The four specimens under examination 
appeal to be 1 emails and the abdomen is gjeatly shrivelled on all of them, or it 
is impossible to decide us to which ot the four is typical, they have been numbered 
m accordance vuth the amount of black on the elylra. 

1 Elytin blackish, but with n tumt lessening of eolout about the shouldeis, 
abdomen block, most ot metaste rnuin blackish 

2 Elvtra black, with a wide, ti (angular, flaw ms median patch, the triangle 
with its base almost straight, and almost touching the sides near the shoulders, 
its tip on the suture about one-fourth from apex, abdomen pale, most of meta- 
stemum mfuHcated 

3 As the preceding specimen, except that the )>ase oi elytra is not black, 
although the black is continued on the sides so as to cover the epipleurae, these 
being invisible from above 

4 EIvtia pale except tor a faint infuscatum postenoilv, uuder am face en¬ 
tirely pale 

Mosoiapta VAhOim,AT4, nsp (Text-fig 27) 

<?—lted, front of head scutellum, basal loin Hi of ehtrn, a postmedian 
fascia of about the same extent, sides of mososternum, apical segment of abdomen, 
a spot on each side of each of the others, legs (except coxae) and antennae black. 
Abdomen with four long fascicles of golden limr, two each at the apices of the 
third und fourth segments 

Head with interocular gioove almost straight, u small depression in front of 
its middle Eves moderately large Antennae moderately long and thin, third 
joint slightly longer than second, their combined length more than fourth. Pro¬ 
thorax almost twice an wide as long. Hides moderately rounded, median transverse* 
impression scarcely tiaeeable, even towards sides, punctures minute Elvtra 
rather long, almost parallel-sided to near apex, punctures rather dense and small 
tmt uneven, epipleurae scarcely traceable beyond hind coxae Basal joint of 
hind tarsi about one-third longer than the rest combined Length, 5 mm 

?,—Differs m having the head and eyes smaller* antennae shorter and thinner, 
elytra shorter and less parallel-sided and abdomen without fascicles. 

Hob—Western Australia* Cue (H W Brown) 

A prettv little insect, alternately bright red and black, and very distinct 
otherwise by the abdomen of the male 

M ONOliXPTA STJBSTRtA’TA, n^p (T«Xt4lg 28 > 

Castanen-flavous, elytra and antennae partly black 

Head with uitaroctdar canna arclted backwards m middle, the space in front 
of it irregularly elevated Eves large and prominent, the Interocular space 
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Htarcelv om-third bt the head at itH widest Antenmie long and thin, second and 
third joints combined distinctly shorter than touith Prothorax about oiue and 
one halt n* wide «h long, sides moderately rounded hind angles rather ‘diongiy 
dentate, with i at her dense and small, sliaiph defined punctures Elytra with 
sides ieeblv dilated to near apex, with not very small punctures irregularl\ dis- 
tuhuted and m places subhneate in arrangement, with distinct remnants of 
si nation, epiplemae ven narrow at bind coxae Basal joint of hind tarsi about 
half as long again a* the rest combined Length, 4 75 mm 

71 ab — Queensland Cai ms (E Allen) 

In geneial appearance like some varieties of M pic It colli* hut with distinct 
traces of ehtial striatum, tvcs larger, interocular Hpnci imrrowei and noticeably 
ele\aled, and groove arched backwards Tlie antennae ol the type are damaged, 
onlv eight punts l>eing present, of these the first is almost black except at the 
Irnse, the second and third are infuscated towards the apex, and the following 
ones have the apical half of each black or mtuscated The elytra arc not as 
polished as the piothorax, as their derm is slightly shagieencd. then greater 
portion is black, the pale portion is of an it regularly oblong shape, and occupies 
the median third in width and rather more than the median half in length, its 
margins neither shniph defined nor even, the under siirtace, palpi, and legs, 
except the claws, are entirely pale The p rot hoi ax 1ms a small and n regular 
fovea on each side ot the middle, apparently icpiesenting the median fian-verse 
impression The tvpe is probably a female as the fifth segment ot its ibdomen 
is small and without narrow, longitudinal impressions 

Monolm-ta octonotata, n sp (Text-fig 29) 

<?—Fla\ ous, antennae, except three basal ,punts, eight spots on elvtra, and 1 
extreme base of hind tarsi black, two apical joints of each tarsus infuscated 

Head with mterocular grome arched forwards* a small depression in front 
of its middle Eves large Antennae long and not Very thin, second and third 
joints combined scarcely half the length of fourth Prothorax about once and 
two-thirds ah wide as long front angles rounded off, hind ones snbdontate, median 
tinnsyerse impression rather wide and deep, scarcely enfeebled m middle, punc¬ 
tures small but rather sharp] v defined Elvtra rather thin almost parallel-sided 
to near apex, punctures dense, rather small and somewhat rugose, cpipleurao 
veiv nariow at hind coxae Apical segment of abdomen with a narrow impression 
on ewli side of the medio-apieal third Basal yoint of brad tarsi about half as 
long again as the rest combined length, 4 26-4 6 mm 

?—Differs in having the head and eyes smaller, antennae shorter and thinner, 
second and third punts combined slightly more than half the length of fourth, 
fhtrn h ss parallel-sided and apical segment of abdomen simple 

flab — North-Western Australia (Maeleav Museum) 

With ught (Ivtral spots ns on 3f meg<tU>p* f but the four near the base 
differently placed and the prothorax immaculate The spots on the elvtra are 
small and o\al, the stibhasa] ones are not in a straight line, the median ones, 
winch are close to the sutuie, being slightly posterior to the others, winch are on 
the shoulders, the four posterior ones are also not in a straight line, the medirtn 
ones being slightly anterior to the others, as a result the outer spots on each 
elytron aie about half as far apart again as the inner ones, on the female the 
spots near the suture are scarcely indicated 
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Moxotfptv latioollis, n«p 

Palo dingy flavous, some pints more or lew deeply infu seated, extteme base 
ol hind tarsi black 

Head less eon vex than umuiI, intern ttl a i groove straight, a small triangular 
impulsion in iront of its middle Eves huge Antennae ratbei long and tinn, 
second and third pants combined slightly longw than fourth Piotliorax dis- 
tnutlv moie than twice an wide as long sides gentiv rounded, median transverse 
mipitsMon rather shallow tow aids sides, 1 ninth tuneable in middle, with dense 
mid ‘•umll* rugose piuutuies Ehtia rafliei thin almost paiulieJ-sided to near 
apex punctures somewhat lmgej than on prothoiax and also tugose Hasnl 
joint oi hind tarsi almost twice the length ol the rest combined Length, 2 5 mm 

flab — Noith-Westetn Australia (Mndeav Museum) 

A minute spuies with unusually wide piotliorax The two spe<miens ap¬ 
parently himihs nudei exam mat ion, vaiv soimwhat m the extent and inte?isit> 



Text-tigs 25-3t> El>tial Patterns df species of Monolepta 

25 M costipennis Loa, form 2 20 A/ lostiptmu* Lea, foim 3 27 M fasaculata 

Low 28 M Mihtfnata Lea 20 M octonotaia Lea 30 M terminal is Wei se 81-32 
Af IrtvtlUrollts Lea 33.84 Af meg atop* Lea 35-3(3 A! bwitttcolhs Lea 


ol the markings, on one of them the head, seven apical joints of antennae, and 
the undei surface, are faintly lufuscated, the sides of the prothorax and some 
obsuire spots about the middle ore slightly darker, on the elytra the suture and 
margins, including both margins of epipleurae, are narrowly mfuscated, there 
are two eon joined spots on each close to the suture near the base, three small 
spots towards the sides about the middle, and a wide postmedian fascia, directed 
obJipuelv batkwards and not touching the margins On the second specimen the 
infuaeations of the prothorax are very feeble, the two spots on each elytron near 
the watellum are free, although close together, there is but one Igteromedian spot, 
and that very faint, and the postmedmn fascia is less regular. 
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Group 4 Prothorax of two colours 

Monolepta triv ittiooluis, n.sp (Text-figs 31, 32) 

d 1 —Flavous, prothorax witli throe longitudinal vittae, elytra with numerous 
markings, most of antennae and extreme base of hititl tarsi black 

Head with interocular groove deep and almost straight, a triangular im¬ 
pulsion in iront of its middle Eyes large and pi eminent Antennae rather 
Jong and thm, second and third joints combined the length of fourth Protborax 
lull} twice as wide as long, sides gentl> rounded, median transverse impression 
\ery shallow, scarcely traceable across middle, pun< tures small, but m places 
sharply defined EHtra rather long and snbelliptic, punctures of moderate size 
and sharply defined, becoming smaller posteriorly, epipleurae \er\ narrow at 
hind coxae Apical segment oi abdomen ratbei densely clothed, with two narrow 
lougitudinal impressions Basal joint of hind tarsi almost two e ns long as the- 
rest combined Length, 3 5-4.26 mu 

?—DiffeiK in having slightly smallei bend and eyes, antennae slightly shorter 
and thinner, the second and third joints combined slightly longer than fourth, 
elytra slightly wider in middle, apical segment of abdomen less densely clothed 
aud without longitudinal impressions 

/Job—New South Wales Hastings liner (T G Sloanc), llornsb} ft' 
Gibbons) 

The chtia, with more than two spots on each, distinguish this species fnmr 
M, btgutUpera and M spampmriw, with wliuli it would be associated in Black¬ 
burn's table Tin three prothoracie vittae extend from base to apex tlie median 
one is narrowest at the apex, the marginal ones are widest then 1 , on each elytron 
there is a black wtta extending from tbe base along the side, including the epi- 
pleura, to just beyond the hind coxa, and three elliptic spots, the first sub- 
basal, nearer suture than sbonldei and about the length ot prothorax, the other® 
postmedian, the inner one slightly m advance of the outer, larger and usually of 
irregular shape; the suture is \eiy narrowly mfuscated. but at the apex the in- 
luscation is dilated into a spot , three basal joints ot antennae are usually entirely 
pale, sometimes the following one is partly pale, and usually the base of the 
eleumth, there is often an mfuscated median line on the head On one iemAlo 
most of the abdomen is mfuscated In the male ewb eye at the widest part of 
the head is equal in width to the narrowest part of the interocular spnee, in the 
tcinale it is somewhat less A specimen from Cairns, from the Blackburn col¬ 
lation, is paid, the dark spots and markings are brownish, and the punetnres 
aio slightly larger 

Monol^pta WRftMjOPft, n.sp (Text-figs. 33, 34 ) 
cf — Pule fimous, three spots on prothorax and five on each elytron biowmsh 
or him ki*h, extreme base of hind tann black, first and eleventh joints of antennae 
pale, the others more or less (leepl V mfuscated 

Haul with mteroeular groove slightly curved and deep, with distinct punc- 
tuies behind it E>cs unusually large. Antennae rather long and thin, second 
and third joint* combined almost the length of fourth Prothorax almost twice 
as wide a* long, mdc* gently dilated to near apex and then rounded off; median 
trons\erse impression shallow towards sides, not traceable across middle, pnne- 
tires small but sharply defined Elytra moderately long and parallel-aided to 
neui apex, punctures somewhat larger than on prothorax, but less dense, and not 
more sharply defined, epipleurae very narrow at hind coxae Apical segment of 
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abdomen with two longitudinal impressions Basal joint of hind tarsi about once 
and one half the length of the rest combined Length, 4-4J mm. 

? —Differs in having the head and eyes smaller, antennae shorter and thinner, 
elytra less parallel-sided, and apical segment of abdomen smaller and thinner 
Hob, —North-Western Australia Fortescue River and Roebourne (W. D. 
Dodd) 

In Blackburn's table this species would be associated with M btguttigera, and 
M xpampenntBf from which it is distinguished by each elytron having tour dark 
spots; M, ftgurata m noted as having three lnfuscoted spots on the pronotum, but 
also as baling three spots on each elytron. The spots out the prothorax are not 
wftat* complete from base to apex, as on the preceding species, but the median 
one terminates triangularly some distance from the base, and the outer ones touch 
neither base nor apex, on each elytron the spots are: a somewhat curved one, 
almost the length of the prothorax and touching base but not suture, a smaller 
one obliquely to the outer rear of the first, one touching the margin at about the 
basal fourth and pajtlv continued on to the epipleura, and two postmedian ones 
almost in line with the first and second; the suture is rather deeply iniuscatod 
about the apex Across the widest part of the bead each eye of the female is 
almost the width of the interocular space, on the male this space is distinctly less 
than one-third of the total width 

Vab. Two specimens, sexes, from Queensland (Cuiinamulla, H Haul castle) 
differ m being larger, 5 mm, the spots on the prothorax larger and the lateral 
once on the female almost touching the base, the spots on the elytra are much 
larger, the first one on each almost touches the suture, the second is dilated so as 
lo touch the marginal spot, and the postmedian ones on the female are conjoined 
to form un irregular fascia, crossing the suture but not touching the sides, as a 
result there are but four isolated markings on each elytron ot the male and but 
two isolated ones and part of a fascia on each elytron of the femule 

Mokolepta BiviTTroou<i«, n sp (Text-figs 35, 3G ) 

<f —Fiavous, a median line on head, sides of prothorax, some large spots or 
markings on elvtra, and extreme base of hind tarn blaek, apical and throe basal 
joints of antennae pale, the others mfuscated 

Head with mterocular groove moderately curved, a small impression in front 
of its middle and some small punctures between it and base Eyes large, each 
almost as wide as the mterocular space Antennae rather long and thin, third 
joint slightly longer than second, their combined length slightly greater than 
fourth Prothorax near apex, where it is widest, about twice os wide as long, 
median transverse impression rather feeble, widely interrupted in middle, punc¬ 
tures dense and sharply defined although small Elytra rather thin and sub- 
elhptic, punctures of moderate suse and small but mostly sharply defined, epi- 
pleur&e very narrow at hind coxae Apical segment of abdomen with two narrow,, 
deep, longitudinal impressions Basal joint of hind tarsi fully one half longer 
than the rest combined Length, 4*4,25 mm. 

Sab —Northern Queensland (Blackburn's collection), Aloomba. 

Close to the preceding species, but without a median spot on the prothorax, 
and the lateral markings continued to base; from M iriviUtcaUt* ft w distinguished 
bv the bivittate prothorax and the scutellar blotch; m Blackburn’* table, if re¬ 
ferred to RBB* it would bo associated with M. bigutHgtra and U sp<H*tpennts< 
The black of tbe sides of the prothorax » triangularly dilated from base to apex, 
but tbe front angles are pale, on the elytra tbe blade parts am* a transversely 
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oblong patch almost tbe size of the pnmohun, about the snitellnm, each shoulder 
ami the side neiu it (including the epiplenra) with the black dilated to about the 
middle, u suboblong median spot near tbe suture, and an oblique utta behind it 
tone lung the suture at its apex 

A male from North-western Australia (Derby, l)t A M Moigan) differs in 
being slight 1> smallei, and each elytion with markings appealing, from above, as 
h\e trei spots, this is due to the oblong about the stutellum being 1 educed to i 
< mved fiee spot on each elytron, a shoulder spot fiee from the lateral one neai 
the base (although tins is continued on to part of the opipknm), the submedinn 
spot smaller, and the subapicul one ieduced to a founded spot diHtant from the 
apex, two of the apiuil joints of p* antennae an* also pale instead of nnh om 

Mon oi iwa arida, n sp (Text-figs J7-JO ) 

d 1 - Klavous, or pale castaneo-llavous, a large in 1 use at ion *n euih front angle 
oi prothomx, elytra w f itb tlve lutuwated or blackish nmikings und the sittuie 
uariowI\ duik at apex, inner maigms of epipleurae almost blink, one nt two 
apitul joints of antennae ami tluee basal ones pale, the otluis intuscated, extieme 
base oi hind tarsi black 

Head with mteroeulai giooxe moderately tuned, a small impression m flout 
of its middle Eves moderate)) laigo Antennae lathei hmg and thin, second 
and third joints combined slighth hmgei than iourtli Piolhoiuv not quite tw lee 
as wide us long median transverse luipiession feeble even on sides and not traie- 
uble across middle, punctures minute and mostly inconspicuous Elytra mtJiei 
tlmi and subelliptic, punctures small oi moderately small but mostly shmplv 
defined, epipleuiae \eiy nanou at hind <oxae Apical segment oi abdomen 
with two narrow deep impressions Basal joint ol hind tarn almost one half 
longer than the rest combined Length, 3 75-4 5 mm 

? —Differs m the usual details ol head, antennae and abdomen 

//ah—South Australia Oodnadatfu and Iieigott Spimgs (Rev T BJaik- 
burn), New South Wales Mulwula (T (1 SloaneL Mum* (\\ W Froggatt, No 
2b'1917), Wlutton (A. M Lea), Yictona Nyah («J (' Goudie, No 754) 

In Blackburn's table tins species would be associated with JUT biguttigera and 
1/ ipampentt-tft, )>ut the mat kings on piothorax and elytra aie different On 
South Australian specimens the in iu seat ions of the pionotum are sometimes so 
taint that tlie> could fairly be referred to Group 3, on them the elytra 1 mark¬ 
ings from above appear to consist, of fl\e free spots a subtrmngulai one eotnmor 
to both, commencing at the scutellum and dilated or bilohed to about one-fifth 
tiom tin base (on one iemale this spot is cordate and touches tlie base each 
side oi the scutellum), a subtnangular spot on each Hide about the basal touith, 
and a Inige postraedinn spot, this sometimes connected along the side with the 
pusthasul spot, and occasionally broken into two, on two females parts of the 
metasternum and of tbe a lid omen are intuscated, on three othcis and on lour 
inali^ the sterna and abdomen are entirely pale On specimens Irom New South 
Wales and Victona the markings are usually more extended, and the tip of the 
antennae is usually no palei than the tenth joint, on them the postmedian and 
post basal ran i kings of the elytra an* rather widely connected along the sides and 
with the base the scutellar patch is almost square and on one specimen is 
narrowly connected near its apex with the postbasal spots; on all of them Ihe 
meta^ternuin is blackish and parts of the abdomen infuscated; on a Victorian 
.specimen the infuscations of the pionotum are conjoined 
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Monolbpta intricata, n sp (Text-figs 40, 41) 

Of a rather dingy flavous or testaceous, upper surface with variable mark¬ 
ings, sterna and abdomen usually infuscated towards sides, antennae infuscated, 
except parts of three basal joints, parts of tibiae and of tarsi usually slightly 
infuscated 

Head with interocular groove slightly curved and rather deep, a triangular 
impression in front of its middle Eyes moderately large Antennae long and 
thin, second and third joiuts combined almost the length of fourth Prothorax 
not twice as wide as long, sides moderately round, median transverse impression 
shallow and inconspicuous, punctures dense in most parts, and small, but sharply 
defined Elytra with sides feebly dilated to beyond the middle, punctures slightly 
larger than on prothorax, epipleurae very narrow at hind coxae Basal joint of 
hind tarsi scarcely, if at all, longer than the rest combined Length, 3 5-4 25 mm 

Hab —New South Wales Blue Mountains (Dr E W Ferguson), Jenolan 





Text-figs 37-48 Elytral Patterns oi species of Monolepta and Candor sea 
37-39 M andaJ&ti 40-41 M inti icaUi Loa 42-43 M latenvaf ta Lea 44-46 
'M medtofiava Lea 46-47 M aberrant Lea 48 Candesea setnitti^ra Lea 


(J C Wiburd), Galston (S Dnmbnll and A M Lea), Mittagong and Forest 
Reefs (Lea) 

Allied to M impheata, but more depressed, head and prothorax wider and 
•elytra! markings on « different plan The markings of the upper surface are 
more or less pueous-biown, but sometimes m parts are hardly more than blight 
infuscations, there is n rather vide median line ou the head, traceable sometimes 
to the front ot the clvpeus, on the prothorax there are three median spots, 
Ubualiv loosely conjoined to form a median Y, the margins are dark but to a 
variable extent, the seutcllum is dark, on the elytia rather more than the apical 
third is dark, on one specimen entirely, but on six others enclosing a short polo 
fascia or two free spots, from each side of it a streak extends near the side to 
about the basal two-fifths, when it turns inwards to touch or nearly touch a small 
spot, the latter is sometimes narrowly connected with a humeral spot, and some¬ 
times from its inner edge with a second place on the apical blotch, the humeral 
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spot ib sometimes tree, sometimes broken up into two, there is usually a free 
spot near the suture dose to the base, on each elytron of one specimen there are 
three subliasal spots (including two on the shoulder) narrowly connected with 
obscure antemedian spots, and these connected along the side with the apical 
blotch, so that not one of the dark markings is free, the extreme base of tte 
hind tarsi is not black On some specimens the punctures, although scarcely 
longer, are more sharply defined than on others, this is especially the case with 
those on the pronotum All the specimens described appear to be females 

Monolepta LATEBiVAttu, n sp (Text-figs 42, 43 ) 

Pale watery fiavous, upper surface with some mfuscated markings, three 
basal joints of antennae partly pale, the others mfuscated, margins of elytral epi- 
pleurao narrowly dark 

Head with interocular groove straight, & narrow impression in front of its 
middle Eyes rather large Antennae long and thin, second and third joints 
combined slightly longer than fourth Prothorax scarcely one-fourth wider than 
long, sides gently rounded, a feeble notch near apex, base subdentate, median 
transverse impression feeble, punctures rather dense and sharply defined, but m 
parts indistinct Elytra slightly dilated to near apex, punctures of moderate size 
and sharply defined, with fault traces of stnation, epipleur&e very narrow at 
hmd coxae Basal joint of hind tarn about ofte-fourth longer than the rest com¬ 
bined Length, 4 25-6 25 mm 

Hah —Northern Queensland (Blackburn’s collection) 

On the head there is a slightly mfuscated median lme, the sides of the 
prothorax are narrowly but deeply mfuscated and in its middle a very faint Y 
may be traced, on each elytron there are three small spots towards the sides 
one on the shoulder, smallest and faint, one just before the middle and one fairly 
dose to apex, m addition on the type there is a fairly large round blotch, about 
the sice of the head, about the summit of the apical slope, on a second specimen 
the elytral markings are still more faint, and the sutural blotch is hardly more 
than indicated A specimen from the Cairns district (A Iff Lea), has the three 
outer spots on each elytron somewhat larger and more distinct and the sutural 
blotch absent, but the suture itself has a narrow mfuscation which is continued 
around the tips to join m with a narrow marginal iniuscation, the transverse 
impression of its pronotum is also more distinct The three specimens at first 
glance apparently, on account of the sides of the prothorax, belong to one of the 
many varieties of AT tmpheata, but the head is larger, the prothorax longer, with 
smaller punctures and a wide vague depression, so that, when viewed from the 
sides it appears at its lowest m the middle, on M tmpheata, when so viewed, it 
appears more convex there than elsewhere, the elytral markings are also on ft 
different plan The three specimens axe probably females, two of them are with¬ 
out longitudinal impressions on the abdomen, but the abdomen of the third is so 
shrivelled that its structure cannot be defined 

Monoucpta mbdioflava, nsp (Text-figs 44, 45) 

c?—Fiavous and black 

Head with interocular groove short and straight, a triangular impression in 
front of its middle Eyes large and prominent Antennae long and moderately 
thin, second and third joints combined about the length of fourth Frothorax 
almost twice as wide as long, sides rounded in front; median transverse impression 
rather shallow towards sides, interrupted in middle; punctures dense and rather 
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small, but sharply defined* Elytra rather narrow and subeUiptte; puncture? 
slightly larger than on prothorax, epipleurae very narrow at hind coxae. Abdo¬ 
men with fourth segment incurved to middle, fifth with a medioapical impression, 
on each side of which is a narrow deep line Basal joint of hind tarsi almost 
twice the length of the rest combined Length, 4 25-4 5 mm 

9 —Differs in having the head and eyes slightly smaller, antennae shorter 
and thinner, fourth segment of abdomen straight at apex and fifth simple. 

Bab —Queensland Brisbane (Blackburn's collection), Camus district (F 
P dodd and A M Lea), Kuranda (H H D Griffith). 

Structurally dose to Af. p%ct%colUs and colours much the same, but pattern 
very different, the elytral markings are somewhat as on M substnata, but the 
prothorax also has markings, m Blackburn’s table if referred to A, B B, it might 
be associated with M teppen, which is a very different species, if not with that 
species, a fresh section, C C C C, would be required for it The fiavous parts of 
the upper surface are the head, a bilobed spot at the base of the prothorax and 
the thickened front angles (on a female the base and lateral margins throughout), 
the scutellnm and a wide sutural patch on elytra, the patch occupies the medio* 
basal third for a short distance, is then suddenly dilated to about the middle of 
each elytron, and is then narrowed to terminate near the apex, the three basal 
joints of antennae are pale and sometimes part of the fourth and base of the 
eleventh, the extreme biuse of the land tarsi is black, on one male the outer 
margins of the elytra are narrowly pale beyond the basal fourth, and its head 
has a median dark line The mterocular space on the female is slightly less than 
the width of an eye, on the mole it is distinctly less 

Monolefta VlTmUDIA, n Bp* 

<f —Pale fiavous; base of head, a median vitta on prothorax, scutellum, abdo¬ 
men, inner margins of elytral epiplenrae, most of antennae and extreme base of 
lund tarsi black or blackish, two apical joints of tarsi infusc&ted 

Head with mterocular impression deep and almost straight, a triangular im¬ 
pression m front of its middle Eyes large and prominent Antennae long and 
thin, second and third joints combined about the length of fourth Prothorax 
less than twice as wide as long, front angles rounded off, median transverse im¬ 
pression rather wide, not interrupted in middle; punctures somewhat irregular, 
bnt in places fairly dense and sharply defined Elytra almost parallel-sided to 
near apex, with dense and rather small, sharply defined punctures, epipleurae 
very narrow at hind coxae Apical segment of abdomen with two narrowly im¬ 
pressed lines Basal joint of hind tarsi about one-third longer than the rest com¬ 
bined Length, S 25-3 5 mm 

9 —Differs in the usual particulars of head, eyes, antennae and abdomen 
Hab —Queensland National Park (H Hacker), New South Wales Domgo 
(W Heron), Mittagong (Dr E W Ferguson) 

In Blackburn’s table this species could lmrdly be associated with M furnati- 
corms, as the antennae are not entirely deep black, three or four of the basal joints 
being partly pale, it should therefore go with M diluttor , from which, as also 
from If. fumaticormB, it is distinguished by the deep black median vitta of the 
pronotum, it is about the size and with the general appearance of M aeactae, 
but that species has the suture narrowly dark, and the prothoraoie vitta much 
narrower The black part of the head extends about half way to the mterocular 
groove On three males the abdomen is entirely dark, on the only female only 
it* apical segment is dark, on two Queensland specimens there is a faint red- 



564 


ON SOME AUSTRALIAN (JALERUClDES. 


doning of the apex oi elytra, probably indicating that on living specimens the 
colour there is brighter than the rest oi the elytra 

Monolkpta abehrans, n sp (Text-iigs 46, 47 ) 

Black and whitish-flavous 

Head with a deep and slightly curved interocular groove, somewhat dilated 
in its middle Eyes prominent but small Antennae moderately stout and not 
ver> long, third joint slightly longer than second and slightly shorter than fourth 
Piothorax scarcely one-fourth wider than long, sides moderately rounded, punc- 
tuies minute but rather sharp Elytra subelliptic, sides gently rounded, punc¬ 
tures rather small and sharply defined but not crowded, epipleurae narrow at 
hind roxae Basal jomt of hind tarsi about one-third shorter than the rest com¬ 
bined Length, 3 mm 

Uab —Queensland Mount Tambounne, New South Wales Dalmorton, Tam- 
worth (A M Lea) 

The comparatively long prothorax and third joint of antennae, and short 
hind tarsi, with the rather small eyes, are aberrant in the genus, and the elytral 
epipleurae, although very narrow at the hmd coxae, are traceable to beyond the 
middle, the basal joint of the hind tarsi is rather wide r but the three specimens 
before me appear to be females, as the apical segment of the abdomen is without 
longitudinal impressions The type (from Mount Tambounne) has the head, 
sides of prothorax (except the thickened front angles) and an elongated median 
spot, suture and sides of elytra, a spot on each side of base (joined to the suture 
and side) and an elongated median vitta cm each, commencing at the basal third 
and deflected to join in with the side near apex, tip ot abdomen, extreme base of 
hmd tarsi, and all the claw joints black, the antennae have the apical and three 
basal joints pale, the others infuscated or black, the front femora and tibiae are 
rather dark in the middle, the middle ones less so The Tamworth specimen has 
the median spot of the prothorax thin und faint, and the black median vitta on 
each elytron widely joined at its base and apex with the side (so that an elongated 
spot is enclowd), the tips and outer margins arc narrowly pale, the infuscation 
of the front legs is faint and on the middle ones scarcely traceable, and five 
bnsul joints of its antennae are entirely pale The specimen from Dalmorton re¬ 
sembles the type in the markings of the prothorax, but the Tamworth one m 
those of its elytra, all its femora are dark in the middle and the abdomen is 
daik, except for a median vitta on the four basal segments On the type there 
is a small fovea on each side of the middle of the prothorax, apparently re¬ 
presenting remnants of the transverse impression, but from the other specimens 
even these are absent 

Group r i Prothorax and elytra entirety dark 

Monolepta usitata, n sp 

c?—Black, elytra deep blue or purplish-blue 

Head with mterocular groove slightly curved, a triangular impression in 
front ot its middle Eyes large and prominent Antennae long and moderately 
thin, second and third joints combined about the length of fourth Prothorax 
less than twice as wide as long, Bides moderately rounded, median transverse im¬ 
pression distinct towards sides, almost absent in centre, punctures minute and 
inconspicuous Elytra feebly dilated posteriorly, punctures dense, rather small 
and m parts rugose; epipleurae very narrow at hmd coxae Apical segment of 
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abdomen with two narrow, longitudinal impressions Basal joint of hind tarsi 
slightly longer than the rest combined Length, 4-4 5 mm 

S—Differs in the usual particulars of the head, eyes, antennae and abdomen 

Hab —Queensland Cairns (E Alien, F P Dodd, H Hacker, No 52), 

Kuranda (G E Bryant) 

In general appearance like M german, but consistently larger, antennae 
stouter and prothorax black or dark reddish-brown, of the nine specimens under 
examination six have the prothorax not really black, although at first glance it 
appears to be so The knees and trochanters are usually the only parts of the 
legs that arc reddish, but on one female the legs are entirely of a rather dingy 
brown On the male the mterocular part of the head occupies slightly less than 
one-third of the width, on the female slightly more than one-third 

Monolepta parvonigha, n sp 

Black, antennae, knees and base of ft ont tibiae flavous 

Head with mterocular groove straight, a small depression in front of its 
middle Eyes prominent but rather small Antennae rather long and thin, 
second and third joints combined somewhat shorter than fourth Prothorax 
about once and one half as wide os long, sides gently and evenly rounded, modian 
transverse impression rather deep towards sides, interrupted m middle, punctures 
sparse and minute Elytra feebly dilated posteriorly, with tairly dense and 
small, rugose punctures, few of them sharply defined, epipleurae very narrow at 
hind coxae Basal joint, of hind tarsi about onc-fourth longer than the rest com¬ 
bined Length, 2 5-2 75 mm 

ITa6 —Queensland Danilcy Island (H Elgner) 

Structurally close to M german, but upper surface entirely black and an¬ 
tennae entirely pale, although the median joints are slightly darker than the 
others Of the two specimens taken by Mr Elgner one is certainly a female, 
the other has somewhat longer and stouter antennae and is probably a male, but 
the structure of its abdomen is not very evident, owing to postmortem contractions 

Monolepta submetallica, nsp 

Black, with a slight bronzy or greenish gloss, legs flavous, two apical joints 
of tarsi infuacated, antennae blackish, three basal joints and part of the fourth 

pale 

Head with mterocular groove deep and almost straight, a triangular im¬ 
pression m front of its middle Eyes moderately large Antennae long and thin, 
third joint slightly longer than second, their combined length slightly shorter than 
fourth Prothorax about one half wider than long, sides (for the genus) rather 
strongly rounded, flat and without transverse impression in middle, punctures 
dense and rather sharply defined Elytra rather thin, parallel-sided to near apex, 
punctures slightly larger than on prothorax, epipleurae scarcely traceable beyond 
hind coxae Basal joint of hind tarsi slightly shorter than the rest combined 
Length, 2 5-3 mm 

Hab —Queensland Dalby (Mrs F H Hobler) 

About the size of ordinary specimens of M german, but flatter, black with 
a vague metallic gloss, femora and tibiae entirely pale, punctures stronger, and 
pronotum without a median transverse impression, M quaesita, to which it is 
structurally closer, is a somewhat larger species, with legs mostly dark Two 
females were sent by Mrs Hobler 
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Monolepta uoliohoonateA; n sp 

<?—Black with a dark metalhc-green gloss, head in front of eyes and legs 
flavous, two apical joints of antennae mfuscated, antennae blackish, three basal 
joints paler, but first joint dark on its upper surface 

Head with interocular groove moderately curved, sides touching hind margins 
of eyes, muzzle longer than usual Eyes rather small, each only about half the 
width of the mterocular space Antennae rather Jong and thin, third joint longer 
and thinner than second, and slightly shorter than fourth Prothorax about one 
half wider than long, sides moderately rounded and feebly notched near apex, 
very feebly transversely impressed in middle, punctures rather small but dense 
and sharply defined Elytra rather thin, parallel-sided to near apex, with crowded 
and sharply defined punctures, slightly larger than on prothorax, epipleurae very 
narrow at hind coxae Apical segment of abdomen with & mcdioapical fovea 
Basal joint of hind tarsi about one half shorter than the rest combined Length, 

3 mm 

Jlab —Western AustiaUa Beverley (E F du Boulay) 

With the general appearance of M quaemta, but muzzle much longer, and 
/rothoracic punctures much more sharply defined The muzzle and third joint of 
antennae are ^longer than usual in the genus, and the lnnd tarsi are shorter, the 
spine at the apex of the hmd tibiae is also unusually short 

Monoucpta ovata, nsp 

<J—Black, antennae, except three apical joints, knees, trochanters and parts 
of tarsi obscurely flavous or testaceous 

Head small, interocular groove triangular, a narrow deep impression in front 
of its middle Eyes large and prominent Antennae thin and rather long, second 
and third joints combined slightly longer than fourth Protborax evenly convex, 
almost twice as wide as long, sides gently rounded, hind angles subdent&te, with¬ 
out transverse median impression; punctures dense, rather small and sharply de¬ 
fined Elytra somewhat dilated in middle, punctures slightly larger than on pro¬ 
thorax, epipleurae scarcely traceable beyond hind coxae Apical segment of 
abdomen with Jfteo longitudinal impressions, and a mediobasal fovea. Basal joint 
of hind tarsi almost twice as long as the rest combined Length, 2 6-3 mm 

Hab —Queensland Coen River (W D Dodd) 

A small, ovate, rather convex species, with unusually large eyes, each of these 
being distinctly wider than the mterocular space, structurally it is dose to M ter¬ 
minate, but the prothorax and elytra are entirely dork A female from Cairns 
(A M Lea) probably represents a variety of the species, it differs from the type 
in having the elytra deep blue, more of the antennae and legs mfuscated, apical 
segment of abdomen simple, and eyes slightly smaller 

Monolbpta kediofusoa, nsp 

9 — Black, antennae and legs flavous, m parts mfuscated 

Head with mterocular groove moderately curved Eyes large, each slightly 
narrower than the mterocular space Antennae long and thm, second and third 
joints combined slightly longer than fourth Prothorax and elytra with outlines 
and convexity as m the preceding species, but with decidedly smaller punctures 
BasoI joint of lnnd tarsi twice as long as the rest combined Length, 3 6 mm 

Hab —Queensland Cairns district (A M Lea) 

Structurally close to the preceding species, but larger, median instead of 
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apical joint* of antennae dark, leg* paler and punctures smaller, those on the 
elytra of the present species being only as large as those on the prothorax of the 
preceding one* The two apical joints of antennae are conspicuously paler than 
the four preceding ones, the legs, the knees and front tibiae excepted, arc rather 
lightly mfuscated, but the extreme base of the hind tarsi is black 

MONOLEPTA IK PLATA, n 8p 

Deep purplish-blue, antennae (except parts of three basal joints), and legs 
(except knees and base of front tibiae) black 

Head rather wide, interocular groove almost straight, a narrow impression m 
front of its middle Antennae prominent hut not very large Antennae long and 
thin, second and third joints combined about equal to fourth Prothorax 
fully twice as wide as long, sides gently rounded, without median trans¬ 
verse impression, punctures nnnuto but rather sharply defined Elytra dislmetly 
dilated to near apex, greatest width slightly more than twice that of prothorax, 
punctures rather small but sharply defined, epipleurac very narrow at hmd coxae 
Basal joint of hmd tarsi very little longer than the rest combined Length, 3 mm 

Hob —Queensland Kuranda (0 K Bryant) 

A deep blue species, like M jacobyt , but elytra Htrongly dilated posteriorly, 
their greatest width being more than that of M ovata and allied species, and more 
to the rear The type has slightly longer antennae (they ]ust pass the tips of 
the elytra) and larger eyes than on a second specimen, and is probably a male, 
but unfortunately its abdomen is missing* 

Candezba 

As previously noted, it is somewhat doubttul whether this genua should be 
regarded as distinct from Monolepta , apparently the only distinction being in the 
elytra! epipleurae On many species of Monolepta these ore very narrow at the 
hmd coxae and are not traceable beyond the apex of tbe first abdominal segment, 
on others they are faintly traceable to the apex of tbe second or even of the third 
and fourth, occasionally they are narrow but traceable almost or quite to the 
suture, but to see them clearly it is usually necessary to place the specimen on 
its back. Although I follow Jacoby and Blackburn in placing several species with 
the epipleurae long m Ccmdeeea, it would be advisable for future workers to check 
descriptions of both genera before describing new Australian species of either 
See also notes under C deetptens 

Candezea stenopleuea, n sp 

Flavons, antennal joints after the third partly black, inner base of elytra1 
epipleurae very narrowly mfuscated, third tarsal joint and claws mfuscated 

Head with mterocular groove straight and not \ery deep, a narrow impression 
m front of its middle Eyes rather large Antennae long and thin, third joint 
distinctly longer than second, their combined length about equal to fourth Fro- 
thorax twice as wide as long, sides moderately rounded, hmd angles dentate, 
without transverse median impression, punctures dense, small and somewhat 
rugose Elytra short, sides dilated posteriorly, greatest width almost twice that 
of prothorax, punctures dense and not very large but sharply defined, epipleurae 
narrow but traceable to apex Basal joint of hind tarsi slightly longer than the 
rest combined Length, 3 5-4 mm 
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Hob —Northern Temtory Groote Eylandt (N B Tmdale), Darwm (G E 
Bryant, G F Hill, No 314, and W K Hunt) 

A small, compact species, m many respects near descnption of Monolepta 
brevior, but larger, three basal joints of antennae pale and the fourth and follow¬ 
ing joints with base pale, the dark portion increasing in each joint to the eleventh, 
but even that one pale at the base As the cpipleurae, although narrow, are trace¬ 
able almost to the suture at the apex of the elytra, the species was referred to 
Candesea rather than to Monolepta, in general appearance it is rather close to M 
cryptomela There are nine specimens before me, but I cannot find distinctly 
masculine characters on any of them 

Candrzea rudis, n sp 

Flavous, abdomen and apex of elytra somewhat paler than adjacent parts 

Head with interocular groove straight, not very deep, and almost at base of 
eyes, a narrow impression m front of its middle Eyes large Antennae long and 
thin, second and third joints combined slightly longer than fourth Prothorax not 
quite twice as wide as long, sides moderately rounded, without transverse median 
impression, punctures not very large but rather rough and crowded Elytra some¬ 
what dilated to beyond the middle, where the width is almost twice that of pro- 
thorax, punctures slightly larger and more sharply defined than on prothorax, 
but decreasing in size posteriorly, with faint traces of stnation, epipleurae very 
narrow posteriorly but traceable almost to suture Basal joint of hind tarsi 
slightly longer than the rest combined Length, 3 25 mm 

Hah —Northern Queensland (Blackburn’s collection) 

In general appearance fairly close to C steno pleura, but antennae entirely 
pale and prothoracic punctures coarser, the cpipleurae are much the same, except 
that their inner margins are not dark The type is probably a female 

Candezea parvopunctata, nsp 

Flavous, metastomum mfuscated, elytral epipleurae and extreme base of hind 
tarsi mfuscated or black 

Head with mterocular groove slightly curved and not very deep, a narrow im¬ 
pression in front of its middle Eyes large Prothorax almost twice as wide as 
long, sides moderately rounded, all angles subdentate, without transverse median 
impression, punctures minute and inconspicuous Elytra rather thin and parallel- 
sided to near apex, punctures sparse, small and rugose, epipleurae narrow beyond 
hind coxae but traceable almost to suture Basal joint of hind tarsi about one 
hall longer than the rest combined Length, 5 mm 

Hah —Queensland Endeavour River 

In general appearance somewhat like C palmerstom on a small scale, but 
under surface pale, mterocular groove narrower, elytral punctures less sharply de¬ 
fined and hind tarsi shorter There is a small subfoveate impression on the head 
of the type towards the base, but it may be accidental, the antennae are broken 
but four -joints being left, of these the third is distinctly longer than the second, 
and slightly shorter than the fourth 

CaNDEZEA BETIPENNIS, n 8p 

cf- Reddish, eight apical joints of antennae and extreme base of hind tarn 
black, two apical mints of tarsi mfuscated Elytra with short, dense, upright 
setae 

Head with mterocular depression straight and fairly deep, a small impression 
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in front of its middle Eyes prominent and rather large Antennae long and 
rather thin, second and third joints combined about the length of fourth Pro¬ 
thorax about once and one half as wide aa long, sides feebly rounded, hind angles 
subdentate, median transverse impression rather deep and wide, narrowly inter¬ 
rupted in middle, punctures irregular and small, but in parts sharply defined 
Elytra slightly dilated to beyond the middle, with dense, sharply defined punc¬ 
tures, epipleurae very narrow posteriorly, but traceable almost to suture Apical 
segment of abdomen with two longitudinal impressions Basal joint of hind tarsi 
slightly longer than tbo rest combined Length, 4-5 mm 

9 —Differs in having the head and eyes smaller, antennae shorter, elytra some¬ 
what wider, and abdomen with the fourth segment less incurved to middle, and 
fifth simple 

Hab —New South Wales National Park, Mittagong (A. M Lea) 

Structurally and with clothing very similar to C lecn, but elytra entirely pale, 
and prothorax smaller The eyes although large are so placed that, even in the 
male, their combined width is slightly less than the mterocular space 

Cand&zea semintqra, nap (Text-fig 48) 

<S —Pale flavous, antennae and apical two-thirds ot elytra bluck, abdomen 
about apex, tarsi and part of tibiae infuscated Elytra densely clothed with rather 
short, erect, pale pubescence 

Head with mterocular groove almost straight Eyes prominent, but not very 
large Antennae long and, for the genus, not very thin, third )omt slightly longer 
and stouter than second, their combined length slightly greater than fourth, fifth 
slightly longer and stouter than the adjacent ones Prothorax about once and one 
half as wide as long, sides feebly dilated to near apex, median transverse im¬ 
pression moderately deep, not enfeebled in middle, punctures rather small but 
mostly sharply defined Elytra almost parallel-sided to near apex, with dense 
punctures of moderate size and m places rugose, epipleurae very narrow pos¬ 
teriorly, but traceable almost to suture Apical segment of abdomen rather large, 
with two narrow, longitudinal impressions, beginning at apex Basal joint of 
hind tarsi about one-third longer than the rest combined Length, 3 5 mm 

Hab —Queensland Mount Tambourine (A M Lea) 

A pubescent species, about the size of C leai and the preceding species, but 
antennae stouter, transverse impression of prothorax not interrupted, and base of 
elytra flavous instead of reddish 

Candezea ziozac, n sp (Text-figs 49, 60) 

(f—Flavous or testaceous, upper surface with numerous blackish or mfus- 
oated markings, parts of antennae and knees infuscated, extreme base of hind 
tarsi black Clothed all over with short, dense, depressed, pale pubescence, some 
longer hairs m addition on the elytra 

Head with mterocular groove not very deep, some distinct punctures between 
it and base Eyes large, at their widest each about the width of the mterocular 
space Antennae long and thin, second and third joints combined slightly longer 
than fourth Protborax more than twice as wide as long, a shallow depression 
towards each side, punctures dense, sharply defined and not very small Elytra 
large, sides slightly dilated in middle, punctnres slightly larger than on prothorax, 
epipleurae very narrow posteriorly but traceable almost to suture Apical seg¬ 
ment of abdomen large, with two narrow, longitudinal impressions Basal joint 
of bind tarsi almost twice as long as the rest combined Length, 4-5 mm 
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?—Differs in having the head and eyes smaller, antennae shorter, elytra 
slightly wider, and apical segment of abdomen smaller and simple. 

Hab —Western Australia Cue (H W Brown), New South Wales IUawaxra 
(H J Carter), Hastings River (T. G Sloane), Northern Queensland (Blackburn’s 
collection) 

A very distinct species with markings unlike those of any previously described 
species of the Australian Galeructdeu The dark markings on the upper surface 
consist ot a median line on the head, five spots on the pronotum, and four senes 
ot more 01 less zigzag transverse mai kings on the elytra, one at the base, one 
heiore the middle, one at the middle, and one subapical, in addition tho tips and 
cpipleurae are dark On the antennae the second joint is dark, the fourth has 
the apical half pale, the following joints are pale at the apex, but to a decreasing 
extent, so that only the extreme tip of the tenth is pale 

Candkzka bikaoulikigra, n sp (Text-fig 51) 

<S —Bright flavous-red, each elytron with a large, round, black spot at the 
apical third, tips of joints of antennae, after the third, and knees infuscated 
Head with interocular groove slightly curved. Byes large and prominent 
Antennae moderately long and rather stout, second and third joints very short* 
their combined length distinctly shorter than fourth Prothorax scarcely one- 
fourth wider than long, sides feebly rounded, all angles subdentate, with a faint 
median transverse impression, punctures dense and rather minute but sharply de¬ 
fined Elytra almost parallel-sided to near apex, with dense and sharply defined 
punctures Apical segment of abdomen with two narrow, longitudinal impres¬ 
sions. Basal joint of hind tarsi almost as long as the rest combined Length, 
4 5 mm * 

Hab —North-Western Australia. 

A very distract species, tho reddish colour is similar to that of M dtvtst and 
M dimdutta 

Canpezea lata, nop (Text-fig 52 ) 

Flavous and black 

Head wide, flat in front; interocular groove arched slightly backwards in 
middle Eyes large and prominent Antennae long and thin, third joint dis¬ 
tinctly longer than second, and combined with it slightly longer than fourth. Pro¬ 
thorax more than twice as wide as long, without trace of a median transverse im¬ 
pression , punctures sparse and minute Elytra dilated posteriorly, greatest width 
about twice that of prothorax, punctures moderately dense, not very large but 
sharply defined; epipleurae very narrow but traceable to suture Basal joint of 
hind tarsi about as long as the rest combined Length, 3 25-4 mm 

Hab —Queensland Kuranda (G E Bryant), Cairns district (F P Dodd 
and A M Lea) 

A short, wide species, without any close allies in Australia. The black parts 
are the antennae, apical three-fourths of elytra, metasternum and hind legs (ex¬ 
cept knees and coxae), the front and middle tarsi are also infuscated The eyes 
are large, hut, cuing to the great width of the head, each is only about half tbs 
width of the interocular space There are nine specimens under examination, but 
the abdomen is so shrivelled m all of them that sexual characters are not evident; 
on some, however, the antennae are slightly longer and stouter and the eyes shgbtiy 
larger than on others, so they are probably males 

Var. Four specimens from the same localities and collectors and also with 
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the abdomen shrivelled, evidently belong to this species, but differ from typical 
specimens in having the elytra and abdomen entirely black 


Candezea drciwens, n sp 

?—Flavous, elytra black, metaateraum and antennae after the third joint 
more or lesB inf us rated 

Head with interocular groove arched feebly backwards in middle Eyes large 
and piominent Antennae long and thin, third joint distinctly longer than second 
the two combined slightly longer than fourth Prothorax not twice as wide as 
long, hind angles rather strongly armed, without median transverse impression, 
punctures dense, small and sharply defined Elytra almost parallel-sided to near 
apex, punctures somewhat larger than on prothorax, epipleurae very narrow at 
hind coxae but traceable to suture Basal joint of hind tarsi about one half 
longer than the rest combined Length, 4 mm 

Hah —Queensland Cairns district (F P Dodd) 

At first glance quite an ordinary looking species oi Manolepta, but when 
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laid on its back the epipleurae are narrowly traceable to the suture itself From 
the described variety of the preceding species it differs in being thinner, antennae 
much thinner, hind tarsi longer, and scutellum, abdomen and all the femora pale 
In general appearance the type is like an enlarged specimen of Monolepta voror, 
but the epipleurae arc longer, the prothorax is without a median impression, the 
antennae are longer and paler, and the abdomen is entirely pale, from M abaceta 
it also differs in being larger and in the epipleurae and abdomen, it is about the 
size of M pathdieolUs, but the head is pale, and antennae thinner, with the third 
joint decidedly longer m proportion It is certainly congeneric with M ortknana, 
whose epipleurae, when examined from below or from the sideB, may be seen to 
extend to the suture, although very narrow beyond the hind coxae (they were 
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described by Blackburn as “pone medium obsoletis "), but it differs from that 
species in having the eyes more frontal, the antennae longer and thinner, prothorax 
without median impression, and abdomen pale I do not propose the transfer of 
M ordmana to Candezea, however, in view of the slight value of the latter genus 

Candezka tetrasticta, nsp (Text-figs 53, 54 ) 

S —Flavous, elytra reddish, with four black spots, inner margins of elytral 
epipleurae, extreme basal of hind tarsi, and antennae, after the third joint, black 
Head with interocular groove narrow and slightly curved, a triangular im¬ 
pression in front of its middle Eyes large and prominent Antennae moderately 
long and thin, third joint distinctly longer than second, the two combined slightly 
longer than fourth Prothorax fully twice as wide as long, sides gently rounded, 
hind angles dentate, median transverse impression feeble towards sides, still more 
feeble in middle, punctures irregular but usually sharply defined Elytra sub- 
elliptic, with dense, sharply defined punctures of moderate size, epipleurae very 
narrow beyond hind coxae, but traceable to suture Apical segment of abdomen 
with two longitudinal impressions Basal ]oint of hind tarsi about half as long 
again as the rest combined Length, 5-5 5 mm 

9—Differs in having slightly smaller bead and eyeB, shorter antennae, slightly 
wider elytra and apical segment of abdomen smaller and simple 

Uab —Northern Territory Darwin (G F Hill, No 206 and W K Hunt) 
Generically distinct from Atdacophora hilann, but with very similar elytral 
spots On each elytron there is a large humeral spot extending to the basal third 
on the side, and to about one-fourth from the suture, the other spot is irregular 
on its anterior end and occupies the apical third, either entirely or leaving only 
the tip pale, on one specimen the two apical spots are narrowly separated at the 
suture, on three others they are widely conjoined there 

Var One male has the upper surface of the elytra entirely reddish 

Candezea infrmicollis, nsp 

<?—Flavous, elytra and antennae black, head m front of mterocular groove, 
and legs deeply mfuseated Length, 4-5 mm 

Hah —Northern Territory Batchelor (G F Hill, No 59) 

Structurally as described in the preceding species, except that the mterocular 
groove is slightly deeper, prothorax with sides quite straight, except for the 
rounding of the front angles, and the hind angles not dentate The female differs 
from the male m having the head, three basal joints of antennae, and legs pale, 
and m the usual characters of the eves, antennae and abdomen 

Candfzka distinct a, n sp (Text-fig 55) 

Palo flavous, antennae, most of elytra, knees, tibiae (their median parts in¬ 
furiated) and ports ot tarsi black 

Head with mterocular groove gently curved and moderately deep Eyes rather 
large and prominent Antennae long and thin, third joint almost twice the length 
of second, and not much shorter than fourth Prothorax more than twice as wide 
as long, sub k gently dilated to near apex, apex slightly incurved to middle, 
median transverse impression rather wide towards sides, interrupted in middle, 
punctures sparse and inconspicuous Elytra parallel-sided to near apex, punc¬ 
tures sparse, mostly small, and not sharply defined, epipleurae traceable to suture 
Basal joint of hind tarsi as long as the rest combined Length, 4 mm 

Hah —Queensland Cairns district (A M Lea) 
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The black part'* of the elytra are in three divisions one occupying tbo median 
two-thirds at the base, and gradually narrowed posteriorly to terminate suddenly 
near the apex, and one commencing rathci narrowly on each shoulder and dilated 
posteriorly to terminate level with the sutural vitta, as a result the elytra have 
three black vittae and four pale ones, but the pale marginal ones arc conspicuous 
only from the sides In a good light the base of most ol Uu antennal joints may 
be seen to be obscurely reddish, the comparatively long third one is aberrant in 
the allied genera The cpipleurae are distinct to well beyond the second segment 
of abdomen, and aro narrowly traceable to the suture itaeli The type is probably 
a male, but the tip of its abdomen is shrivelled 

Cakdezba haculipennis, n sp (Text-fig 5b ) 
d 1 —Blood-red, elytra purplish-brown, somewhat paler about apex, a large 
antemedian flavoub spot on each, the two combined to form a conspicuous fascia, 
antennae black, three basal joints more or less obscurely reddish, legs ilavous, 
tibiae and tarsi partly or entirely black or infuscated 

Head rather small, interocular groove deep and straight, a narrow impression 
m front ot its middle Eyes large and prominent Antennae thm, passing tips 
of elytra, second and third joints very short, combined not half the length of 
fourth Prothorax more than twice as wide as long, sides feebly decreasing in 
width to apex, a shallow depression towards each side representing the median 
transverse impression, punctures dense, small and rugose Elytra subelliptic, 
rather strongly convex, faintly shagreened and with rather dense subrugose punc¬ 
tures, epipleurae traceable to suture Basal joint of hind tarsi almost twice as 
long as the rest combined Length, 4-5 mm 

2—Differs in having somewhat smaller eyes, antennae not quite extending 
to tips ot elytra, the second and third joints longer, combined being slightly more 
than hall the length of fourth, elytra slightly larger, and abdomen simple 

Hah —Queensland Mount Tambourine (A M Lea), New South Wales 
Domgo (W Heron) 

An isolated species The abdomen of the male is cunous and is alike on 
four specimens, although probably somewhat shrivelled, the middle of the tour 
basal segments is flat and densely clothed, the sides rapidly sloping to the margins, 
the third and fourth me strongly incurved to the middle, the fifth is depressed 
below the others, lias a shallow depression on each side, and a nanow groove on 
each Hide ot the flat median third The epipleurae aie tairly distinct to the third 
abdominal segment, and narrowly traceable to the suture, the ilavous parts of 
elytra have a speckled appearance owing to “waterlogging” of the punctures 

CANDEZEA AVICENNIAt, n Rp 

< J —Dull reddish-brown, muzzle, undei surface, legs, antennae, and a spot on 
each elytron, of a rather dingy flavous 

Head with mterocular groove shallow, traversed by a shallow median line, 
which terminates shortly m front of its middle, but is continuous to base, with 
fairly dense, but not sharp punctures Eyes large and prominent Antennae 
moderately long and thin, second and third joints combined almost the length of 
fourth Prothorax slightly more than once and one half as wide as long, sides 
gently rounded in middle, all angles armed, a rather shallow median line, and a 
fairly wide transverse median impression, both rugose, punctures slightly larger 
than on head Elytra feebly dilated in middle, punctures fairly dense, of 
moderate size, and mostly sharply defined, with faint traces of striation, epi- 
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pleurae very narrow but traceable to suture Apical segment of abdomen large, 
with two deep, narrow* longitudinal impressions Basal joint of hind tarsi slightly 
longer than the mit combined Length, 5 5-0 5 mm 

9 -Differs in having smaller head and eyes, shorter antennae, apical segment 
oi abdomen smaller and simple, and front and middle tarsi thinner, especially the 
basal joint 

Hob—New South Wales Sydney and National Park, on mangroves, Aw- 
oenma offtcmalts (AM Lea), Queensland Bnbie Island (H Hackei) 

An unusually large species, which possibly should be referred to a new genus 
The spot on each elytron is postmedian, sublateral, and about the size of an eye, 
the apex, suture and shoulders ore also paler than the adjacent parts, but without 
the shades being sharply limited, the pronotum is almost black, but all its margins 
are sometimes narrowly pale, the tarsi and apical joints of antennae are some¬ 
times slightly iniuscated, the whole upper surface is finely shagreened On the 
male each eye is almost the width of the mterocular space On the only female 
before me the general colour is paler than that of the male, and each shoulder 
is as pale as the postmedian spot and almost connected with it by a vittate ex¬ 
tension, but its metftsternum is deeply infuse at ed The specimen from Bnbie 
Island is mostly reddish, with a fairly large blackish patch, and the pale spot on 
each elytron sharply defined 

CandezBa sculptipennis, nap (Text-figs 57-59 ) 

(S —Flavous, most of elytra and under surface dark reddish-brown 
Head witb mterocular groove curved and moderately deep, a shallow im¬ 
pression in front of and another behind its middle Byes large and prominent, 
each the width of the mterocular space Antennae moderately long, second and 
third joints combined the length of fourth Prothorax almost twice as wide a* 
long, sides gently rounded m middle, all angles subdentate; a depression towards 
each side representing the median transverse impression, punctures fairly dense 
and rather small Elytra oblong-elliptic, punctures fairly dense but mostly 
rugose, a compound longitudinal depression on each, epipleurae very narrow but 
traceable almost to suture Apical segment of abdomen large, an almost square 
apical depression, bounded on each side by a narrow, deep impression Basal 
joint of hind tarsi distinctly longer than the rest combined Length, 5.75-8 mm 
9 —Differs in having slightly smaller head and eyes, shorter and thinner an¬ 
tennae somewhat larger punctures, and simple elytra and abdomen 

Hah—Queensland Cairns district (E Allen, H Hacker, No 65, and A M 

Leu) 

Nearer the preceding than any previously described species, but more faintly 
shagreened, differently coloured, with smaller punctures, thinner antennae, pro- 
thoracus impressions different, and the male with cunous elytra, the depression 
on each commences near the base, and extends along the middle for about the 
length of the metasternum, it is in three sections* a shallow almost circular opaque 
impression at each end, and a treble impression consisting of two outer opaque 
parts each about half the size of the terminal ones, and a deeper, shining, elliptic 
inner one On the only male under examination each elytron has a lateral, post- 
median, subtnangular whitish spot, about half the size of the prothorax, the suture 
and tips are paler than the adjacent parts but not flavous, on one female the 
lateromedian spot is much the same, but there is an adjacent vitta near it extend¬ 
ing to the shoulder, on a second female there is a whitish irregular patch on each 
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side from the shoulder to near the apex, on two other females the elytra are pale, 
except for a narrow lateral stnp on each side, about the length of the meta- 
sternum 

Candezea melanocera, n ap (Text-fig 60 ) 

Flavous, head, antennae, basal fourth (suture excepted) and apical two-fifths 
of elytra, tarsi, middle and hind tibiae, and apical segment of abdomen black 
Head with a narrow straight groove connecting the hind edges of eyes Eyes 
large and prominent, each about as wide as the interocular space* Antennae long, 
passing apex of elytra, second joint very short, third not much shorter than 
fourth, fifth wider, sixth and seventh still wider and densely clothed, the following 
joints slightly shorter and notably thinner Prothorax almost twice as wide as 
long, sides gently rounded, hind angles subdentate, median transverse impression 
very feeble, punctures inconspicuous Elytra almost parallel-sided to near apex, 
punctures minute and somewhat rugose, epipleurae narrowly traceable to suture 
Basal joint of hind tarsi slightly longer than the rest combined Length, 4 mm 

Hob —Northern Territory Darwin (G K* Bryant) 

An aberrant species The apical segment of the abdomen is without longi¬ 
tudinal impressions, so the type may be a female, despite the conspicuously wide 
median joints of its antennae The markings arc much like those of C tetrasheta 
but are more extended, so that it would be fair to consider the elytra as black 
with a wide, pale, submedian fascia, narrowly extended along the suture both in 
front and behind. 
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AUSTRALIAN NEUROPTERA Pabt iv 
By P Esben-Fetkbskn, Silkeborg 
(Commwncated by W W Froggatt, FLS) 

(Plates xlv -xlvi) 

[Read 31st October, 1923 ] 

The following descriptions and notes are based upon material of Myrmeleo- 
mdac from different sources The collection of the State Entomologist, Mr W 
W Froggatt, Sydney, has this time supplied me with many interesting specimens 
The material received from Dr R J Tillyard, Chief of the Biological Depart¬ 
ment, Cawthron Institute, Nelson, contained a number of new species Dr Guy 
A K Marshall, Director of the Imperial Bureau of Entomology, British Museum, 
has sent me a specimen of the new and very interesting Dictyoleon nervosus, and 
lrom Mr Tage Schcsbel, Cool urn, Queensland, I havo received much valuable 
material Professor Dr Yngve Sjostedt, Stockholm Museum, has forwarded to 
me some interesting specimens irom Dr E Mjoberg*s Australian Expedition 
Mr Herbert Campion, British Museum, has kindly furnished mo with photos of 
some of Walker's Australian type-spec unens, and he has also assisted me in com¬ 
paring photos and drawings of Australian species with type-specimens kept in 
British Museum Professor Dr G W Muller, Greifswald Museum, has been so 
kind as to allow me to rc-describe and to take photos of GerstaeckeFs type-speci¬ 
mens To all these gentlemen 1 have to express my most sincere thanks 

In order to i militate the study of the Australian Myrmeleomdae I give here 
le-descnptions and photos of Gerstaecker’s species, not hitherto figured, and later 
on T hope also to be able to give re-descnptions and photos of Gerstaecker’s 
types m the other families of the Australian Neuroptera. 

Compsolbon 

Banks, Trans Amer Ent Soc, xxix, 1013, p 223 

To BankhV description should be added the following characters: In fore¬ 
wing Rs arises much before the level of the cubital fork Anterior Banksian line 
present in both pairs of wings 2A and 3A in forewing do not coalesce, but are 
oonnocted by a short crossvein Cua in forewing sinuate and ends in Cui p , A few 
orossveins in the apical area of both pairs of wings Hindwmg a little shorter 
than forewing 

Genotype, Compsuleon (My rmeleon) occultus Walker (PI xlv, fljf 1) 
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Ackloplectbon, 11 g 

Antennae hmg, slender, club conspicuous, pointed at apex Vertex laised 
l’rothorax Blender, longer than broad Abdomen shorter than hindwi ug Legs 
very slehder, femora and tibiae of equal length, tibiae twice as long as tarsi. Jst 
tarsal joint as long as 2nd, 3rd and 4th united, 5th as long as 2nd and 3rd to¬ 
gether, 3rd and 4th o£ equal length, and each ot them shortei than 2nd Claws 
long, slender and almost straight Underside of 5th tarsal joint with shoit 
blackish bristles No spurs Forewmg broadened tosvai ds pterustigma; apex 
acute, hindwing longer and more slender than forewmg, apex strongl> pointed 
Costal erossvems simple In forewmg Rs arises much before cubital fork Cubi¬ 
tal fork rather open Cua slightly smuate, endmg in the middle of Cuip 2A and 
3A do not coalesce, but are connected by a cross vein In hindwing He aunts near 
base of wing (one crossvein lief ore ongm of Rs) A senes of giadate <ro«sveins 
in the apical area of both pairs of the wmgs 

Genotype, AdelojAectron textafeum 

This genus is nearly ielated to the foregoing, but it nm\ be regaided as a 
moie specialised one 

ADLLOPhhOTttON TLSTACfcUM, n^p (PI xl\ , tig 2 ) 

Slender Face and palpi reddish-yellow, a daik indistinct «oiditorm spot 
below the untennae, and a narrow short transverse streak abo\e the antennae 
\eitex reddish-yellow, strongly raised and iurwaidly projecting Along the iiout 
•edge of the raised pari u blackish streak A blackish longitudinal mcdiuu stieak 
on the postenor part of vertex, on dorsuxn of thorax and on dorsum ot 1st ami 
2nd abdominal segments Antennae about as long as thorax, pale blown witb 
yellowish annulatious dorsull>, yellowish ventrallj, dub black and flattened Pro¬ 
thorax testaceous, about twice as long as broad, narrowed m liont, mid witii 
rounded front angles, the lateral margins narrowly blackish Mono- and meta- 
thomx with some few dark streaks or spots towaids the sides Venter ol thoiax 
testaceous with a piUhy brown streak below the base of the wings T hoi ax witii 
long white hairs or bustles, mingled with a tew r blackish ones on the dorsum 
Abdomen testaceous, daiker towards apex Legs yellowish, with small blackish 
spots and with long whitish bristles and short blackish hairs Fore femora pale 
brown with two longitudinal blackish brown streaks Tibiae with a narrow 
blackish band at apex and another near base, TibiaL spurn htownish tow arils 
apex Venation of wmgs whitish with a few blackish stieaks oi hands Some 
ci oh# veins are blackish at their ends, and quite few are totally blackish (5 or 0 
between R and Rs and 2 at the end of M pnd of Cuip , m the lnndwmg not so 
distinctly as m the fdrewing) AU the veins and all the maigms oi wings with 
rather long pale hairs Hind margins of the wmgs with short brown streaks, 
wlueh are brownish haired Forewmg, 22 mm , hindwing, 23 5 mm 

One specimen, Darwm, N,T, 3 3 1915 (G F Hill leg.) Coll Tillvard 

Dendrolbon akabiljs. 

« 

Gerstaecker, Mitth. naturw. Vereing fdr Neuvorp. und Rngen, 1885, p 97— 
DtndroUo » lambda Tillyard, Proo. Linn Soc N S. Wales, 1916, 52, PI m , fig. 7 
One <J, Hay, N S Wales, 21.1 1914 (W. W Froggatt leg). Coll Froggatt 
, Thig species belongs to the genus Dendroleon sen* str. 2A and 3A m fore- 
■ wing do not coalesce, but are connected by a abort crotwvein. The male with a 
"pelote” at base of hindwing, 



578 


AUSTRALIAN KfiUftOWKHA, IV , 


GlRNOLEON BERTHOITUI 

Tillyard, Pioe Linn Soc N 8 Wales, 1916, 56, PI ui, fig 8 

One 9 from Australia, but without indication of locality (GmlswaltS 
Museum) 

This species 1ms some likeness to Glenoleon falam Walk and to Gl meteorwu* 
Urrst } but it differs from both in having 2A and 3A ut the torewmg coalescing: 
,tt a point 

GiTKKOMCOK OSMVLOlDKS 

Oeratacckei Mattli nature Vernas fiir Neuvurp und Rbgen, 1884, p 27.— 
(drnaUcm annuhconm Enb -Peters, Proc Linn Hoc N S Wales* 1915* 72, PI 
m . fig 5, xu , fig 26 

One 9, Moree N 8 Wales, 1917 (W W* Froggatt leg*) Coll Froggatt 

After having seen GerstaeckePs type-specimen I am sure that my species- 
name bns to be plated amongst the synonyms 

Mohskoa* 

Nft\as, Anu Soc scient Bnixellen, 1914, xxxvw*, p 248 

Tins genus is nearly allied to (rhmAeon, but it differs m huwng the hind* mg 
i\ little longer tlum the torewing, in possessing the costal area of thfe forewing 
hmmdate from ijchi base to pterustigma, and in possessing the 1st tarsdl joint 
longer than 5th 2 A and 3 A touch each other at a point The elan actor given 
h\ Navay that the area between Cut and Ciu in foicumg is partly btamdale, 
umuot hold good, it is an individual chaiacter only 

Tlie genotype is Mow reticulata Navas, (loc cit, p 249) irom Mittagrmg, 
N M Wales This species is, however, the same as Glenoleon mdecisn# Banks 
(Trans Amer Ent Sw , 1913, 225, Eskm-Petersen, Proc Linn Hoe N8 Wale a, 
1915. 73, PI xm * fig 26) and therefore the name reticulata has to be (hopped 

Platylbok, n g 

Legs lather long and slendei Femora and tibiae ot equal length 1st 
taisal iomt as long as 2nd and 3rd united, 5th the longest Spurs m long as 1st 
mid 2nd tarsal joints united Prothorax subeylmdricui, 14 times longer than 
broad Abdomen (9) shorter than the lundwuig Fore- and hind wing* of almost 
the same length, but forewings broaden than hmdwings Costal area of forewing 
hroad and bmieolate horn near base to a little before pteroshgina. Rs anses be¬ 
fore tht level of cubital fork. Antenor Banksinn hue present m both pairs of 
wings 2A and 3A do not coalesce Cm undulate and ending m Cuip Angle 
bctvmn Cui* and Cnip rather acute* One croewvein before origin of Rs in lund- 
wing 

Genotvpe, 2'latyleon froggatti 

This genus much resembles Mossega, but differs as to the length of the lund- 
w mg, of the tarsal joints and of the spurs, The three genera Glenoleon^ Moaaega 
and Plattfleon form a peculiar group vithuf the Dendroleomm 

pLATTLHON FBOGQATTt, n Sp (PI xfc, fig, 3*) 

Face and palpi yellowish, a broad black transverse hand between the eye*, 
enclosing the insertions of the antennae* Vertex testaceous with a few indistinct 
dark spots. Antennae lost Prothorax blackish, with rounded front angles, a 
transverse furrow one-third from front margin, blackish haired, and with a. few 
indistinct pale spots Meso- and met&thorax blackish with some testaceous spots. 
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Ainloinen blackish, with a row of pale spotn at each aide Venter of abdomen 
testaceous, Hnbgenital plate large and conspicuous Legs pale, apex of femora, 
tibiae and oi 5th tarsal joint with a black ring Membrane of wings hyaline, 
venation pale with black streaks Apical areas with a aeries of crossveins 
Markings sooty black Forewing, 27 mm«, lundwing, 25 mm , body, 20 nun. 

One ?, N 8 Wales, 20 12 1015 (W W, Froggatt leg ) Coll Froggatt 

I take the liberty to dedicate this handsome species to the State Entomologist, 
\V W Froggatt, in honour of his gieat work in exploring the Australian insect- 
fauna 

CUilYSOUi’ON rtSCTATlTB 

t 

Itnnkh, Ann Eut Sir* Amei , 1010, 43, Esljen-Petersen, Arkiv lor Zoologi, 
Wd xi, 1918, p 0, ftg 1 

One <?, Dcrbv, 7408 Cull TUlyard 

CfeJUnUiMON MJOlnflHGl, u »p (PI xlv, ttg 4 j 

Palpi >allow mb Face and mouthparts yellowiilt A broad blackish band 
between the eves, enclosing the insertions oi the antennae, abmc this band a 
lull low vellowish traits wise slteak Vertex blackish-brow u The two basal 
punts ot antennae brown (the rest oi antennae lost) Prutboiax as long as (or 
a little longei thou) broad, blackish, with a transverse furrow onc-tlmd truiu 
Jioiit margin, with a short pule median longitudinal streak auteuorly, and with 
two pale indistinct spots at each side, meso- and met at ho rax blackish Abdomen 
ihoit, black Legs rather stout, blown, basal part luul underside of femora 
wllowish; hind tibiae yellowish with a black ring at apex, lund tarsi vellowish, 
apex oi 5th taisul joint blackish 1st taisal joint as long as 2nd and 3rd joints* 
united 5th joint the longest No spurs Wings rather long and with acute apex 
Membrane oi lorewing hiowmsh with hyaline spots, and with a large central 
livnhne area m the diw , this area encloses a brown spot Ptciostigma brownish 
Membrane oi lundwing hjalme in the basal half, ft bioad blackish blown cross- 
bond tolow pterq^tigma, upual part lactaccous Masai twu-ftftlr* of costal area 
m lorewwg bujteolate Masai half ot radial area with two or moie rows 
of irregular cells The urea between the stem ol Cut niul of Ciu contains also 
two or more tows ol uregular cells Anteuor and posteijcn Han kwon lines pro* 
sent in both pairs ot wings; in the lundwing the posterior line is onlv indicated. 
Venation blmkisli, m tiie forewmg with souio whitish interruptions Apical area 
of lorewing with a few* crossveuw just beyond ptetostigma, apical area of hind- 
wing without crossvems At base of lundwing a “pelotc" in the male sex Fore* 
mug, 22 mm ; hind wing, 21 num, body, 18 mm 

One <f, N VT Australia, January (Dr E Mjoherg leg) Stockholm 
Museum 

The specimen of this peculiar species cornea from the material brought home 
b\ Dr E Mjftherg from hie expedition to Australia, 1910-1913 

Austbooyknockbmia Atrsnunrs, n,sp* (Pi xlv, % 5.) 

Palpi and face yellowish Tip of apical joint of labial and maxillary palpi 
bifurcate Between eyes a blackish transverse band enclosing the insertions of 
the antennae. Vertex strongly raised, reddish-yellow, a btaekish transversely 
placed line in front, three blackish spots at hind margin, and on top * transverse 
dark streak. Antennae dark brown, yellowish simulated; basal joint yellowish 
above; apical part of antennae lost. Proibora* as long as broad, blackish, with 
yellowish spots and with several irregular reddish-yellow streaks ending abruptly 
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Meso- und metathoiux blackish with small reddish-yellow Hpots Abdomen black, 
apiuil part oi dorsum pnJei Legs brown with long white hairs, hind tibiae and 
hind tamd punts pa lei, and with a durk ring at apex Femora, tibiae and tarsi 
ot almost wjual length 1st tarsal joint of lord eg as long us 2nd nml 3rd joints 
united, of hind legs hardly as long as 2nd and 3rd joints together, 5th tarsal 
joint a little Iongu than 1st joint Spurs microscopic Wings long and slender, 
mutely pointed at apex Membrane hyaline, venation pale with black dots and 
di-eakK Anterior and posterior Banksian lines present in both pairs of wings, 
Plerostigma reddish-yellow with a blackish spot internally Postal area m both 
pans of wings lathei narrow, and with simple uohsvciiw Foiowing, 21-22 min , 
hindwmg, 18-19 mm , body, 14-15 mm 

One 9, Hay, NS Wales, 20 1,1010 <W W Fioggatt leg) (’oil Frog- 
iratt One 9, N W Australia (Dr E Mjoherg leg) Stockholm Museum 

Tins species has much likeness to A h*punctata Esb ~P, but its moie pointed 
wings and its narrower costal area of iorewing with the simple costal veins 
separate it ratbei easily fiom that species 

AcSTBOGYMNOOXhMU PI NTAURAAUU (PI xi\ tig 7 } 

Gerstaecker, Mrtth naturw Verems iur Nenvnrp und Kugen 2884, 34 
Face yellowish Palpi brownish-yellow A black tiansverse band between 

the eyes, enclosing the insertions ol the antennae Vertex somewhat reddish- 
yellow with blackish spots Antennae blackish-brown, nnuowlv yellowish, mi- 
milated, the club inconspicuous Prothorax a hltle longer than broad, with 
iminded front angles and with a transverse furrow one-thnd iiom fiont margin, 
blackish-brown with live short longitudinal ydlowish-red streaks along the front 
bolder, and with six along the posterior margin Meso- arid metathorax blackwh- 
hrown witli pale spots, and with pale hind holders Abdomen blackish; segments 
with narrow pale hind margin dorsally Abdomen much shelter than lundwmgs 
U*gH pitchy blown Underside oi femora and a band near tip yellowish Fore- 
and middle tibiae with two yellowish bands on their outer side, land tibiae on 
their outer sule vellowish, with the exception ot a dark band at apex Tarsal 
joints yellowish at their base Legs short Femora and tibiae of almost the 
"ftmo length, tarsi as Jong as two-thirds of tibiae 1st tarsal joint a little longei 
Mian 5tli \enation whitish with nurneious blackish streaks Most crossmns 
bhukish, in the foiowing they aie mosllv biowmsh shaded Pteiostigma whitish 
with a large daik brown spot internally Forewmg, 25 nnu , bmdwmg, 23 mm 
<leistaeckcr , s type-specimen is from Peak Downs 

At STKOOVUXOONFMU T 1 PPLABTA (PI xlv, fig b) 

(h rstaeekei, Mitth naturw Vemnis fiir Neuvotp und Rdgen, 1885, 102, 
Face and palpi vellowish-white, a shining blackish transverse band between 
ilu* *\ch, enclosing the insertions of the antennae Above this band au ivory 
white nuiruw tranbveisc streak Vertex somewhat raised, reddish-brown, with 
indistinct daiker spots Along the eves an ivory white narrow streak posteriorly 
Antennae 1 long ami alender, brownish, and with rather broad whitish annulations* 
Oub blackish, n<»t annnlated Protboiax about twice as long as broad, with 
rounded front angles narrowly yellowish on margins, and with a broad tratts- 
verte fuirow out-tim'd from anterior margin; reddish-brown with two longi¬ 
tudinal irregular pale stieaks, and with a narrow pale line at each side close to 
the lateral blackish margin, Meso- and metathorax blackish with pale spots. 
Abdomen blackish, shorter than the brodwings, dprsnm of 3rd, 4th and 5th 
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abdominal segments each with a yellowish spot near base and a smaller one in 
their middle Ijegs very long and slender, yellowish Apex of femora and two 
narrow longitudinal lines on their upperside pitchy brown Apex of tibiae with 
a small brownish band, another brownish band near base ot fore and middle 
tibiae Fore tarsi, and the 3rd, 4th and 5th tarsal joints ot middle and hind 
tibiae blackish-brown Claws tiny, almost straight, and pate brown Fore legs 
longer and slenderer than the two other pairs Femora and tibiae of equal 
length Fore tarsi very tiny and as long as fore tibiae Middle and hind tarsi 
baldly as long os their tibiae. The tarsal joints ot fore tarsus almost equal in 
length, 1st the longest and 4tli the shortest 4th joint of intermediate and hind 
tarn much shorten than the other ]oints* Legs with long whitish bristles Vena¬ 
tion whitish with brown streaks Several crossveins totftlh black Pterostigma 
yellowish with u large brown spot internallj Forewing, 18 5 imn , hindwing, 17 
mm 

Gerstaeckcr's type-specimen is from Peak Downs 

At present six species aie known of the genua Amtrogymnocnemw, but 
tipatana Gerst and maculata Till form a peculiar group or sub-genus owing to 
the fact that 2A and 3A in torew mg are not free, but are tout hing each other at 
one point 

Nboplfotrov 

Navas, Mexnonas, Baicelona, xi, 1914, 115 

This genus is closely allied to Protoplectron Gerst Costal area ot forewmg 
biareolate in its flist third, the area between Cui and posterior margin of hmd- 
wing is also biareolate In Proto plectron longitudinal* Till the same area in 
the hindwing is biareolate, but tbe costal area in the lorewing of this species is 
biareolate m its basal three-fifths 

The genotvpe is Nmpl mvemutn Navas, (loc nl, 11G, fig 6, Vienna 
Museum) 

I have examined and photographed the type-specimen (PI xlv, fig 8) 
Stenooywnocxmmia, ng 

Antennae long and slender, prothorax a little longer than broad Legs long 
and slender, tibiae without spurs Wings verv long, narrow and with acute tips 
Hindwing as long as forewmg 3n forewmg Rs arises beyond the level of cubital 
foik Cu 2 long and almost straight 2A and 3A coalesce for some distance In 
hindwmg one crossvein before Rs Ms* straight, parallel to the land margin 
Apical area in both pairs of wings w’lth a senes of cruss\ems No Banksiaa 
lines 

Genotype, Myrmeleon malm (P! xlvi, fig, 9), Walker, Catalogue of Ncuro- 
pterous Insects, 1853, 393 

DlBTOUQON SOMMOTiKNTtTS (PI xlvi , fig, 10 ) 

Gerstaecker, Mitth, naturw Vcreins ftir Neuvorp and Rfigen, 1884, 13 — 
ThetoUon vertical**. Banks, Ann Bnt Roc Amer, 1910, 42, Esben-Petersen, 
Arkiv for Zoologi, Bd xi, 1918, 14, PI 1, fig 5 —Formcaleo there yi, Navas, 
Revista Real Acad Madrid. 1914, 475, fig fi 

A small semes from Coolum, Queensland, March, 1921 (Tags Seheibel leg) 
Coll Esben-Petersen 

I have compared the type-specimen of sommolentus with specimens of audax 
Walker from Java and Philippine Islands, but I cannot find any difference be¬ 
tween the specimens 
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Fohmicalko Bmmuncuu;s (PI xlvj, fig 11) 

Myrnttlfon brem&culm, Gerstaecker, Mitth naturw Vorans Idr Neuvorp. 
und Hrijren, 3886, 100 — b orttncaleo waterkowet, Tillyard, Proc, lann Hoc NS 
Walt*. 03, PI v % 14 

Two apmimtns are present, but w ith Home doubt I refer one of them to the 
Oerstawkman species 

One $, Hay, N 8 Wale*, 5 2.1011 (W W. Froggatt leg); C<fll Froggatt 
One 9, IJa\, 20 1 1910 (W W Froggatt leg) 

Foumumuho mcptus (PI xlvi, % 12) 

(lerstaeuker, Mitili naturw Vereuw iiir Neuvorp und Riigen, 1886, 01 
Palpi, clypens ami labrum yellowish, vertex and tbe rent of the face blackish- 
hrown with a narrow pale aigssag transverse line above the antennae and four 
pale spots posteriorly (the two median spots close to each other) Face with a 
dense whitish pilosity, and with & trannv erwe row of long whitish hairs along the 
upper margin of clypcus The antennae blackish-brown, narrowly annulated 
with yellowish, the club yellowish-brown, narrowly annulated with blackish An¬ 
tennae longer than the thorax Thorax pitchy black Prothorax with three pale 
longitudinal streaks, the median ones very nanow Abdomen hardly as long as 
the hbidwmg. blackish, the segments with narrow pale hind margin dorsally, thud 
and fourth segments with a yellowlsb-lnown spot in their middle dorsally. Legs 
pale, fore and intermediate femora daiker in their apical part, and hind femora 
with a dark band at apex Tibiae with a dark band at apex Third, fourth and 
apex of fifth tarsal joint black Legs with nuraeious black spots, with wlntish 
hairs and with blackish bristles Venation yellowwh-white with numerous daik 
streaks, several crossverns totally daik Pterostigma whitish, with a dark spot 
internally Forewmg, 23 mm , hmdwuig, 22 aim 
Gerdaerko’s type-specimen is from Peak Downs 

FOJIMIOALEO 00N088TO8 (PI xlvi, fig 13 ) 

Myrmelem vonge$tu$, Gerstaecker, Mitth naturw Vemns ftir Neuvorp, mid 
Rugtm, 1886, 90 

Palpi, labrum and elypeua yellowish-brown, vertex and the rest of tace jet- 
bl&ck, not glowv Antennae blackish-brown, narrowly simulated with yellowish. 
Thoi ax black Prothorax broader than long, a transverse furrow one-third from 
the front margin, on the disc three irregular pale longitudinal streaks; front 
angles iounded and narrowly margined with yellowish Abdomen shorter than 
himlwing, blackish, and the segments with very narrow pale bind border dorsally. 
7th abdominal segment with a pale, rather large, triangular, and rather pointed 
Mibgemtal plate ventrally Ijegs rather short and stout, pitchy brown, whitish 
haired and with blackish bristles Fore femora basally, hind tibiae dorsally and 
1st tarsal punt basall> wlutuh 1st tarsal joint as long as 2nd and 3rd united; 
6th joint the longest Spurs somewhat curved, as long as 1st ami 2nd joints to¬ 
gether Venation whitish with brown streaks. Host eroasvems totally brown, 
and & large, number of them in the apical half of the forewing brownish shaded. 
Pterostigma indistinct with a brownish spot internally. Forewing, 23 mm ; hind- 
wing, 22 mm 

Gerstawker’s type-specimen (9) is from Peak Downs. 

Fokmicalbo giwj, n*pt. (PI xIvl, fig. 14.) 

Palpi yellowish, face yellowish with a reddish longitudinal median at mk afcd 
with a transversely placed row of long whitish ham, Vertex and upper pttpft of 
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face Imrnn; on top two parallel elevated transverse ndges Vertex With a short 
pale median streak posteriorly. Basal joint of antennae yellowish, seeond joint 
brown (the rest of antennae lost) Prothorax a little shorter than broad, brown, 
with u pale longitudinal median streak and with a transverse furrow one-third 
from anterior margin* Afeso- and metathorax brown with an indistinct pale 
median line and with pale margins posteriorly Abdomen brown, third and fol¬ 
lowing segments with a broad yellowish nng anteriorly Legs abort and stout, 
dark brown, basal part of femora and hmd tibiae yellowish 1st tarsal joint 
short, but longer than each of 2nd, 3rd and 4th, 5th )<nnt longer than 1st-4th 
joints united Spurs strung and curved, almost as long as lst-4tli tarsal joints 
of forelegs, but only as long as lst-2nd joints of hindlegs Wings long, gradually 
broadened from base towards apex which is rather obtusely pointed, especially 
in foiewings Membrane hyaline Venation pale, with dark dots and streaks 
No Banktfian lines Apical area in both pairs of wings with a few crossvem^ 
Pterostigum yellowish with a brown spot mtcrn&Hy, this spot is \ery small in 
the luudwing Kk arises almost in the middle of the forewtng Korewing, 28 
nun , hmd wing, 29 mm , body, 22 mm 

Oue?, Darwin (0 P Hill leg). Coll Tillyaid 

Esenia nn'KiwiuNR. (PI xlvi, fig 15) 

Navas, Rcvinta Heal Acad Modi id, 1914, 468, fig 3 

The type-specimen, kept m Vienna Museum, is labelled “Australia ' 

* HfclTROTjROV APICAUS, nsp (PI Xlvi , fig 17) 

Slender Face and palpi vellowish. Vertex brown to l>elow the insertion* 
■of the antennae, posterior angles of vertex and a narrow circle round each cm 
yellowish. Antennae as long as head and thorax together, brown with narrow 
yellowish sutures, strongly clavate, apex id club obtuse Prothorax a little longei 
than broad, yellowish, with two brown longitudinal median streaks, separated 
only by a yellowish line, at the posterior angles a short brown narrow lateral 
■streak Meeo- and metathorax dark brown with an lriegular yellowish spot 
above the base of each wing Abdomen blackish; each segment narrowly mai- 
gined with yellowish dorsally; pleurae yellowish Legs rather strong, yellowish, 
femora with long wlutwh bristles; tibiae with Jong blackish ones Tip of 5th 
tarsal joint black. 1st tarsal joint longer than 2nd or 3id, but shorter than 5th 
Spurs almost straight and about as long as 1st, 2nd and 3rd tarsal joints united 
Wings rather slender, with acute apex Membrane quite hyaline Venation 
whitish with exception of most of the longitudinal \em* which have blockish 
streaks; costal crossveins and a few crossveins between R and Rs are partly 
blaeldsh. Vents whitish haired; margins of wings blackish cihate Pterostigma 
yellowish-brown. A brown streak along the row of gradate veins in apical part 
of forewing. A few erossveme in apical area of both pairs of wings present 
Posterior Banksman line m forewing indicated 2A and 3A coalesce for some dis¬ 
tance Forewing, 22 mm.; hindwing, 21 mm , body, 17 mm 
One $, Cunierdin, W A., February, 1914 Coll Tillyard 

flwrtmotmoN nxtmmmm, nsp. (PI xlvi., fig 10) 

Head testaceous; above the antennae wluch are host, an irregular blackish 
transverse band; on the top of vertex two oblong transversely placed brown 
spots. Frotborax as long as broad or a Utile longer, testaceous, with a brown 
longitudinal median strode, narrowed at the transverse furrow, and with a wide 
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brownish-black lateial streak posteriorly Meso- and metathorax testaceous with 
three longitudinal irregular blackish streaks cut off abruptly Abdomen brown 
(discoloured in the typo-spocimen) Legs rather short and stout, testaceous^ 
tibiae hwrdl\ os long as femora, tarsi as long as tibiae Basal tarsal joint as 
long as 2nd and 3rd together, 2nd, 3rd and 4th almost of equal length, 5th as 
long as lst-4th united Spurs almost straight, a little longer than Ist-Srd joints 
uniter! Wings long, narrow and with acute tips, membrane hyaline, venation 
whitish with a fen daik dots and streaks, ground-colour ot S( and K strongly 
vdlowish, the subcostal area tinged with yellow Anterior Banksiau line hardly 
indicated in the forewing, not present m hindwing, posterior Banksian line in 
forewing distinct Apical area with a senes of eiossvejns which ore strongly 
shaded brownish m tfie forewmg Cui in the forewing strongly dotted with 
brownish The outer apical senes of crossveins in both pairs of wings shaded 
brownish in their posterior part Forewmg, 23 mm , hindwing, 22 mm , body, 
21 mm 

One 9. Roeboume, W A , March, 1914 Coll Tillynrd 
Myrmehsox CR0CBKX)LLIS 

GerstHccker. Mittli naturw Vereins fur Neuvorp und Rugen, 1884, 30 f 
Australia * -Myrmclson lowen, Tillyard, Froc Lmn Soc NS Wales, 1918, 65 r 
PI vi, fig 15 

TillyanVs spe< ies is the same as that of Gerstaerkcr 

One 9, Roeiamme, W Australia, Apnl, 1914 ('oil Tjllvard 

MyBUBLBOK C30MWUH 

Gei^tuecker, Mitth naturw Vereins fur Neuvorp und Rugen, 1885, 94 r 
Peak Downs — Mifrmeleon crooetts, Esben-Petersen, Arkiv for Zoologi, Bd xi r 
1918, 20, PI 2, ftg 1, Kimberley district 

I And now, after having seen the type-specimen of comptw, that my crocens 
is tli© same 

The type-specimen is a mature one, and I give here some supplementary 
antes to my description —Antennae let-black Labmm blackwb-brown \ertex 
with two short vellowinh longitudinal streaks posteriorly 

MyhMKLKON XIGRO MARGINATUN 

Esben-Petersen, Froc Linn Soe NS Wales, 1917, 209, Pi xi., % 5, Arkiv 
foi Zoolngi Bd xi. 1918, 21 

One specimen from Roebourne, W Australia, March, 1914 Coll Tillyard 

DtCTYOUsoJvng 

Antennae clavate, almost as long as bead and thorax together Prothorax 
broadei than long Abdomen (9) shorter than hindwing Legs rather short, 
femora, tibiae and tarn of equal length, 1st tarsal joint as long aa 2nd and 3rd 
united, 2nd, 3rd and 4th joints abort, 5th joint as long aa 2nd, 3rd and 4th 
united Spurs tmv and almost straight, a little longer than 1st tarsal joint 
Wings of almost equal breadth from base to pteroatigma, tip of hind wing more 
acutely pointed than that of forewing Hindwing narrower than forewmg. 
Costal area of forewmg broad, three rows of cells from near haac to a little be¬ 
fore pteroatigma, one sene* of cells in costal area of lundwing Apical area of 
both pairs of wings witb several irregularly placed crossvems J n forewmg Ba 
«r»e» a little be\ond the level of cubital fork, cubital folk \erv acute Cu* long 
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almost straight, its apical part miming close to the hradmargin of the wing 2A 
and 3A coalesce for a very long distance In the hradwing Rg arises further out 
than the level of median fork Median fork very aeuto 1A very short 
and inconspicuous; 2A hardly visible Venation of wings very dense Posterior 
Banksian lines present 

Genotype, the species described below 

DirTVOLKOK NBBV08US, n sp (PI xlvi, fig 18) 

Face yellowish Pulpi brownish-black with yellowish sutures Between eyes 
a transverse blackish shining band, enclosing the insertions of the antennae. 
Vertex somewhat laised, testaceous, its top with numerous small tubercles, along 
anterior margin a transverse row of two blackish median spots and two laterally 
placed blackish streaks, along hmd margin another row, contammg two blackish 
triangular median spots and two pairs of laterally placed parallel blackish 
streaks Antennae brownish with paler sutures, club darker, first and second 
antennal joints blackish shining, dorsum of first joint yellowish Prothorax 
brown, with rounded front angles, lateral margins and front angles narrowly 
margined with yellowish, a narrow yellowish longitudinal median line and a 
broader indistinct yellowish streak between the median lme and the lateral 
margins Meeo- and metathoiax brown, with paler spots and streaks above and 
below Abdomen brown, paler below, the abdominal segments with a large 
yellowish triangular spot at the front margin domally Tip of abdomen below 
with a blackish subgenital plate, strongly blackish haired, behind the plate a pair 
of blackish and strongly haired prolongations Legs of moderate size, femora 
yellowish, blackish towards tip, middle part of tibiae, especially of hind tibiae, 
yellowish, apex of tarsal joints dark Wings without markings Membrane 
hyaline Venation whitish with numerous blackish streaks Pteroatigma whitish, 
in foTewing with an indistinct blackish spot mternallv Foiewing, 31 ram., hind- 
wing, 31 mm ; body, 21 mm 

One 9, Fiji Islands, 1 9 22 (H W Bimmonds leg) Imperial Bureau of 
Entomology, British Museum I consider this species to represent a peculiarly 
specialised group within the Myrmeleomm. 

Lwt of hitherto described species of Myrmeleomdac from Australia. 

Where an asterisk has been put before a name I have seen material of the 
species. 

1 Akchaem* kmclboxioa. 

Esben-Petersen, Entomologwke Meddclolser, Kbbenhavn, xn, 1918, 100; xui, 
1820, 194. 

Stiiboptery/x 

Newman. Entom Mag, v., 1838, 899, v.d. Weele f Cat Coll. Selys, Aseal* 
-apbiden, 1908, 21, 

1. costal*#, Newman, toe. m*,, p, 400, v.d Weole, toe at, p 22, TUlyard, 
Proc Lum Boo, N 8. Wales, 1916, 09, 

*2. napeleo Lefebvre, Gu4rra, Mag. Zool, 1842, 10, pi. 82, «J; dromedana, 
TUlyard, toe, cU , 1916, 67, figs. 1, 2, 3 
3. hneanB t Navas, Entom Rundschau, 1911,12, fig. 1, 

II. NaoMTBMBtBO^nu. 

Esbea-Petersen, toe c»* v 1918,100; 1920,194, 
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Penclystw* 

Oerstaecker, Mitt* uatuxw Yerema Neuvorpom nnd Rugen, 1987,103; Eaben~ 
Petersen, Proe Lion Soc N.8 Wales, 1916, 67 
*1 c&rautter, Walker, Oat Near Ins Bnt Mas, 1859, 400, Esben-Peterseif, 
he at, 1015, 68, PI x. fig 17, (calkpephts Gerftaecker, he cit, 
1887, 107) 

*2 laceratus t Gerstaeoker, loc at, 1887, 105, Esben-Petersen, Jo, 1915, 68, 

PL x, fig. 18 

*3 aureolatua, Tillyord, he c<f, 1918, 50, PI u, fig 3. 

Froggattisca 

Esbeu-Petersen, loc ctf, 1915, 64 
*1 pukhella, Esben-Petersen, toe at, 1015, 65, PI ix,, fig 14 

Dcndrohon . 

Brauer, Novara-Expedition, Neuroptera, 1866, 42, Esben-Petersen, he ett, 
1915, 70 

"1 amobtfis, Gerntaecker, he ett , 1685, 97, (lembd « Tillyard, loc ett., 1916, 
52, PI m, fig 7) 

*2 longipennw, Esben-Petersen. loc ett , 1915, 70, PI xi, fig 20 

3 dumtgam, Tilly&rd, lor ett, 1916, 53, PI ui, fig 6 

Ghnaieon 

Hanks, Trans Auer. Ent See, 1913, 223, Esbtm-Peterson, he ert, 1915, 71, 
Artciv for Zoofogi, VoL xi, 1918, 7 
*1 pmlcheUw, Eaubur, Hist net Ins Nforoptbro*. 1842, 408 

*2 fdleus, Walker, Cat Neur Ins. Bnt Mas* 1853, 303, Esben-Petersen, Proe 

Linn Soo N,S Wales, 1916, 73, PI xi., fig 21. 

*3 meteoneux, Gewtaecker, loc at, 1884, 25; Babon-Petersen, toe at, 1015, 
73, PL xn, fig 22 

*4 disaolutU*, Gerstacrker, loc ett, 1884, €8, Ewben-Petersen, loc at , 1015, 
78, PI xu, fig 28. 

*5 oBmyhuies, Gerstaecker, loc at, 1884, 27; {annttitcornt* Esben-Peteraen, 
toe ett, 1915, 72, PI vi, fig 6; PI sm, fig 26) 

6 BtigmatuB, Banks, Ann Ent Soc Auer, 1910, 40, Trans. Auer, Ent* Soc, 
1913, 224 

*7 radmku, Banks, loc eit, 1913, 224, Esben-Petersen, loe at, 1915, 72, PI. 
xu, fig 24 

*8 berthoudt, Tillyard, loc . at, 1916, 55, PL in* fig. 8 
*9 aurora, Tillyard, loc at, 1916, 60, PL iv, fig 9. 

10 roneipenms, Tillyard, loc , at, 1916, 67 

*11 annulcUwt, Esben-Petersen, Arkiv for Eoologi, an., 1918, 7, PL i , % 2 

GUnuru*. 

Hagen, Btett ent Zeitung, 1866, 372. 

1 Incarunculatus, Brauer, Verb, zoo\ -bot. GeseUseh* 1868, 186 Pelew 
Islands 

Moiecga* 

Navas, Ann Soc sewnt Bus., xxxvui* 1014, 248 
*1, tndecw a Banks. Trans Auer. Bnt. Boa., 1913, 226, Esben-Petersen, Proe. 

Linn Hoc N S, Wales, 1915, 73, Pl. xiii, fig. 26, Irctieutotm 
Navas, lor at, 1914, 248). 
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*1 froggattu nap 

Chrynoleon 

Banks, Ann Ent Sot* Amer, 1910, 43, 3&))en-Peteir»en, Arkiv for Zoologi, 
m . i m, 5 

*1, pmetatus, Banks, loc at., 1910, 43; Enben-Petcraen, ho at, 1918, 6, 
fig 1 


Ceratoleon . 


Efcben-Peteraeu. Prop. Lwn% Sop N.S. Wales, 1917, 207 
* 1 brevicomiHt Ksben-Petersen, ha. at, 1917, 207, PI x, fig 3, PI xi, fig* 
3A 

*2 mjobergi, u ap. 

AuBtrogymnoonemta. 

Rsben-Petersen, he cii, 1917, 206 

*1 bipunctata , Esben-Petersen, loc ett, 1915, 63, PI vt, fig 3, PI ix, fig 33 

*2 pentagramma, Gcrstaeoker, he at, 3884, 34 

*3 tipularta, Geintneeker, loc ett, 1885, 102 

*4, interrupted, Esben-Petersen, he at , 3915, 04, PI vi, fig 4, PI vm , fig 12* 
5 maadnta, Tillvard, lop cit, 1916, 57, PI iv. fig 11 
*6 austrahs, n sp. 

A nomdlopUctron 

Eriwn^Petevsen, Aikiv for Zoologi, xi., 1918 8 
*1 ItneaUpennc, Eshen-Petcruen, loc at, 1918, 9, PI, i , fig 3 


Aeanthapleetron 

Eubon-Petemen. he at., 1918, 30 
*3 tenellum* Esbon-Petersen, he at , 3918, 11, PI i, fig 4 


Compaoleon 

Hanks, Ttan*. Amer Ent Soe , xxiv, 1913, 223 
1 occult us, Walker, Cat Naur Tn». Bnt Mas, 1853, 380, Banks, he at , 
1918. 223 

Adelopteotnm, ng 

*3 . testaecum, n sp. 

l'totoplectron 

Gerstaecker. he pit, 1884, 16, Banka, Ann Ent Sue Amer, m, 1910, 40, 
Eabcn-Pctersen, Proc Linn Soe N.S Wales, 1915, 06; 3917, 204. 
*1. ttfmwtnm, Gerstaeeker, he at, 1884, 16; Esben-Petersen, he dt, 1915, 
(Mi, PL ix, fig 15, (pUcatum Nava*, Hevwta Beal Acad, Madrid, 
1914, 406, fig 2). 

*2 palUdutn, Banka, Ann Ent. fine Amer., 1910, 41, Esben-Petoraen, Arkiv 
£2>r Zoologi, xi, J918> 11, 

3. etemute, TiOyard, foe. at., 1916, 49, PI fa, fig. 4 

*4, afnateftwai. Eaben-Petewen, Proc linn Soc NS Wales, 1917, 204, PI 
1. 

*5* gerstaeeken, Eaben-Petert4n, Arkiv for Zoologi, xi, 1915, 11, PL i., fig 6. 

WebpUctrtm. 

Navaa, Memoriaa. Batwkma, xu NI14* 115. 

*1, Navtrt, tot. df., il6> fig. 5. 

2. lon&todinQl*, Tilfyard, foe. dL* lflifi, 48, PL 4L, 6fc. 6. 



588 


\ustr\lmn Ntinoirmu, i\ ♦ 


Psewioforrmctrtett ' 

vd Wecle, Notes Lejden Mus . xxi, 1909, 25, E^bcn-Ptterfien, Ptoc Linn* 
Soo NS Wales, 1915, 07, 1917, 204 

*1 nvheiulus, Gerntaeckor, loc at, 1885. 101, jacohsom, wl Weelo, 
loc at , 1909, 25, PI n fig 8, cotftatus Banks Ami Ent Soc* 
Ajmer, 1910, 41, eakgatua, Navas, Revue Russe d’Ent. 1912, 113, 
tqnoluhft, Navas, Memorias, 1914, 115, aest/tewcdtf, Navas, lusecta? 
1914, 140) 

Mjbbetgta. f 

Esben-Peteiwn. Arkn foi Zoologi, xi, 1918, 18 
*1 fulviguttala f Esben-Petersen, he at, 1918, 13, PI l, fig 7 

Macronemuru* 

Costa, Fauna Napol Myrrn, u 1855, 8 
1 abdutw, Walker, (Catalogue, 1853, 300 

Stenoqitmnocnema, n g 

1 malm Walker, Catalogue, 1853, 395 

Etdoleon 

Babeii-Pctersen. Arkiv for Zoologi, xi, 1918, 15 
*1 Imtngatm, Rambui, Hint nat Ins NSvroptferes, 1842, 3 IU 4 (stnola, Walker, 
Catalogue, 1853, 340, per junta. Walker, loc at , 340, totvus, 
Walker, loc at , 341, vtolentu #, Walkei, loc ctt , 348) 

*2 ntgrovignatuti, Tillyard, loc at, 1916, 04, PI u, fig 17, Eftbeu-Petei-Meu, 
Arkiv for Zoologi, xi„ 1918 15 

Dtfttoleon 

Banks, Ann Eul Soc Amor, 111 , 1910. 40, Esben-Petersen, loc at, 1918, 
15 

*1 xommolentm, Gerutaeeker, he at , 1884, 13, (vertical*#, Bonks, loc at, 
42, Eaben-Petersen, loc at, 1918, 14, PI. 1 . fig 5, thoreyi, Navas, 
Rev Real Acad Madrid, 1914, 475. fig 6 ) 

2 nefartm , Navas, Revue Russe d'Entom x, 1910,190, Australia. 

Formtcaleo 

Leach, Ertwb Encyd, ix, 1815, 138 

*1 breviu#culua, Gerstaeeker, loc at , 1885, 100; (watethmwa, Tillvard, loc. 

cR«> 1916, 63, PI v, fig 14) 
f 2 septus, Qerstaecker, loc at , 1885, 91 

* 1 congestw, Gerstaecker, loc at, 1885, 99 

4 wifamt, MacLoehl&n, Ann Mag Nat Hist, s ♦ 1892, 178 Hawaiian 

Islands 

5 dfeapman, Banks, Ann Ent Soe Amer,, m, 1910, 43 

b subpunctidatus, Brauer, Verb aool -bet. Gcsellseb, 1889, 16. Fiji Islands 

7 vafer, Walker, Catalogue, 1853, 345; (desperatus, Walker, %bid, 359; 

MacLaehlim, Journ. Linn. Soc Load, 1869, 278, pemetosw, Walker, 
loc at , 360 (without locality), MaoLeohlan, loc at, 278, mehftdqs 
Walker, he ctt., 364, MaeLacblan, loc at, 278) 

8 *mon*nt8, Walker, loc . at, 384 (without locality, Australia 1) 

*9 cam front, Navas, Rev Real Aoad, Madrid, 1914, 473, fig 5; Esben-Petemu^ 

Proc Linn Soe N.S. Wake, 1917, 208, PI xi M fig. 4 , 

10 6 otf»m, Navas, he at , 1914, 476 Honolulu 
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If hyahnus, Tilly ard, loc cit, 1916, 62, PI vi, fig 16. 

*12, hi Ur, n bp 

Escura. 

Na\as, he at, 1914, 468, (Alhformcalcon, Esben-Peterben, loc, cit, 1015, 
69) 

*3 divergent, Navas, he at, 1914, 468, fig 3 

*2 unatrahs, Esben-Petersen, loc at, 1015, 69, PI u, fig 6, PI xi, fig 19. 

Braehyhon 

Titivat'd, lot at, 1916, 58. 

*1 dunum, Tillyard, toe at, 1916, 59, PI i\ , fig 10. 

Heteroleon . 

Eslien-Peterwen. Arluv for Zoologi, xi, 1918, 16 
*3 errtis, Esben-Petereen, he at, 1918, 16, PI. in, fig 1 
*2 marginalt*, Hanks, Ann Ent Soc Atuer, 1910, 44, Esben-Petersen, he 
at , 1918, 17, PI. ii, flg 2 
*3 aptcalm, zi sp 
*4 yuhhetlus, Uh]» 

Nelees 

Viivu*. Hroterm, 1912, 31 

1 ^Iriyatus, Navas, Hev Real Acad Madrid, 1914, 471, fig 4 

Stenoleou 

Tillvnrd. loc at, 1010, 60 

1 fMu Tilhaid, toe ol, 1916, 60, W % , fig 13 

Xantholeon 

Tillvuri], he at, me, (>1 

*1 helnm, Tillyoid, loc at, 1916, 61, PI v,fig 12 

. Myrmeleonettw* 

‘^bbeJi-PetoPHen, Arkiv lor Zoologi, xl, 1918, 17 
't^palMus, Esben-Pctereen, he at , 1918, 18, PI n, fig 3 

Leptolcgn 

Efehen-Peteieen, loc . at, 3918, 18 
*1 reguhira, Esbcn-Petersen, loe cit, 1018, 19, PI m, fig 8* 

Myrmehon 

Lmn£. Svst Nat, xn , 913 

1 ater. Walker, Catalogue, 1853, 348, (miens, Walker, tbnf, 367, moptnm, 
Walker, ibid, 368; mall gnus. Walker* <?>«?, 380, tumults, Walker, 
iM, 384, essangw*, Walkei, <6*rf v 388, MacLacblan, Tijdackr* voor 
Entom, xvjh , 1875, 7) * 

*2 croceicolhs, Gerstaecker, loc at, 1884, 30, lowen, Tillyard, loc at, 1916, 
65, PI vi, fig 15; Eaben-Petersen, Arkiv for Zoologi, xxf, 1918, 21 
*3. comptw, Gerstaeeker, he at, 1885, 94, (croceus, Esbon-Petersen, loc at, 
1918, 20, PI. 1). 

*4 unmnatus, (Jerstaeeker, toe at , 1884, 20 

•5 pretifrom, Gerstaecker, loc cit., 1885, 96; Tillyard, loc at, 1917, 544 
*6 dtmmutus, SSsben-Petersen. Proc Lmn. Soc. N.S Wales, 1915, 6?, PI \i, 
fig. 2, PL vui,, fig. 11. 

*7. ntQrtm*rg*nmw, Esben-Petereen, Joe. at, 1017, 209, PL xi., fig. 5, Arkiv 
fbv Zoologi, xi., 1918,21, 

8. ntoe^edomeUM, N*va«, Memorms, 1912, 301 New Caledonia. 
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Dictyoleon, ng. 

*3 nervosus, n sp Fiji Islands 

Calhstoleon 

Banks, Ann Enl Sot Ainer, m, 1910, 42, Esben-Pefcersen, Proc Lmn Sot. 
N H Wales, 1916, 02 

*1 erythrocephalus, Lentil, Zool Miscall, i, t 70, PI xxx ; Eslien-Petersen, 
Arkiv for Zoologi, xi, 1918, 21, PI m, tig 2, ( pntintus, Rambur, 
Hist nat Ins Nevropt&rea, 1842, 409, MacLachlan, Ann Sue Ent 
Belg, 1873, 140) 

*2 % Unfit rw, Gcrtltaei ker, lot ctt , 1885, 92, 1887, ill, Esben-Petersen, Proe 

Lmn. Stx NS Wales, 1916, 02, PI vm, fig 10 

\\ eeieutt 

Navas, Memorial), 1912, 172 

1 acutus. Walker, Catalogue, 377, Navas, loe oit , 1912, 173, tig 18 New 

Zealand 

M ent ream 

Navas, Hev Real Acad Madrid, 1914, 464 

*1 nul/fantctaia, Banks, Proe Ent. Sou Wash, 1913. 141, Eslien-Petersen, 
Proc Lmn Sot N S Wales, 1915, 60, PL xm, tig 27, Arkiv for 
Zoologi, xi, 1918, 22, PI ui fig 5, (awserti Navas, loc at, 464# 
% 1) 

Acanthaclmn 

Rambur, tint nat Ins. Ne\ roptfcies, 1842, 378 

*1 fundatn Walkei, Catalogue, 320, Esben-Petersen* Prut Linn Sim. N 8, 
Wale*, 1916. 61, PJ vm, fig 8, Arkiv for Zoologi, xi, 1918, 22*^. 

*2 Hubtr miens Walker, Catalogue, 321, Esben-Petersen, Proc Lmn 

Wales, 1915, 61, PI vn, tig 7, Aikiv tor Zoologi, xi, I91^jjfc- f 
(* tompurcatUf Geistaetkes, loc at t 3885, 88) 
fnlut , Kslieu-Petersen, Entom Mittal, 3912, 209, % 3, Proc Luun jSoc, 
N N Wales, 1916, 60, Tillyard, iM, 3916, 67 

4 pticrwM, Tilhaid, Pm Lmn Soc N 8 Wales, 1916, 66, PI i, fig, 2, 

Cottina . 

Navas, Brotena, 1912, 47, Esben-Petemn, Pioe Lmn Soc, N 8 Wales# 
PJ17, 210, Arkrv for Zoologi, xi, 1918, 22 

*1 mutktthtom, vd Weele, Notes Leyden Mas, xw, 1904, 210, Navas, Bro- 
teria, 1912, 47, Esben-Petersen, Arkiv for Zoologi, xi, 1918, 23, Pl, 
H m, fig 6, 

2 veozelawhea, Navas, Memoriae, 1912, 168 New Zealand 

3 vaya, Navas, Ann Son scient Brux., 1914, 231, locality unknown 

*4 owwrtia/fl, Esben-Petersen. Proc, Lmn Soc N 8 Wales, 1915, 69 PI vi 
fig 1, PI v»., fig 0 

•5 mmulntu, P^sbeu-Petersen, Arkiv f&r Zoologi, xt, IMS, 23, PI «i, fig. 4 

Uncertain tpeaes * 

Myrmelerm ttyrinm, Fabrimis Syst Ent p 312. Australia 
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Literature concerning Australian Myrmeleontdae 
Hanks, N— Ann Ent ♦ Sue Amet, m, 1910 

- Proc* hnt Otoe, Waeh, xv., 1913. 

-- Trane Amer, Ent Bao*, xxxtx., 1913 

--, Acad Nat Sc Philadelphia, 1914. 

EsutN-Pm’fcRShN, P-~Au«tiftlion Neuruptere. il Proc, Lnm Soc, NS Wales, 
1916. 

---Austialmn Nenroptera. m. Ibid, 1917. 

--- Reuiihs of Dr E, Mjoberg^# Swedish Scientific Expedition* to 

Austiaha, 1910-1913. Neuroptem and Meeoptera. yfrJfc for 
Zoologt, xi, 1918. 

Ghintuoker—V iet Decadeu von Neuroptera aus der Famihe Megaluptern 
Mitth naturw Veretns f&r Neuvorpow u Rngen, 1884. 

— --, Zwei femere Dccadon Austrahseber Neuroptera Megnioptera. 

Ibtd, 1885 

-Weitere Heitroge rur Artenkenntniss der Neuroptera Mega- 

loptera, Ibid, 1887 

Mu'Laohlan, R —Tijdschr \oor Entoin, xvm, 1875, 7 

-New Genera and Species of Neuropterou* Insects, and a re¬ 
vision of F Walker’s Butiah Museum 0ata1t»gui* of Neuroptera 
JoUrn Linn Soc Land , ix, 1867 

- Neuroptera of the Hawaiian Islands II. Piampenma Ann 

Mag Nat Mist . xu , 1883 , 

—--Supplementary Note on the Neuioptera id the I law mum 

Iftlands Ann Mag Nat IH&t t x , 1892 
Nav ah # L —Brotena . Vol x, Zoologica, fast i and n, 1912 

- Memo nan Real Acad Barcehna, X , 1912 

- — - - Arm Soc sc Bruxelles, 1914 

- Reiueta Ron! Acad Madrid , 1914 

Pkkkiks, It C L—Fauna ilawaneunis, Neuioptera 1899 
RAAintR—Hi*trare natnrdle dcs Inserted Nflvroptfcres (1842) 

TtlltauDj R J,— Studiea m Australian Neuroptera, « Proc Lnm So< YS„ 
Wales , 1916 

—--Odonata, Plampenuja, and Tuolioplera trori Lnl Howe and 

Norfolk Islands, Ilnd t 1917. 

-. Studies in Australian Neuroptera, v Proc Lnm titc V S* 

Wales, 191A 

Waijckb —Catalogue of Neuropterous Insects in British Museum (1853). 


EXPLANATION OF PLATES XLV-XLVX 
Plate xlv 

l Gtmfi&oleoa omdtm Walk Type Bnt Mu» 

9. Adelapteetran tetfneeim, nap. Type. CoU Ttflyard, x 
Matyteon frofitotii, nap § Type. Coll, Fnqggatt 
4 CeratoUo* mtffier'fi* nip <$ Type Stockholm Mus 
A Auttrvgyt#*opm*fo smsfraHs, n ip. ? Cotype* Stockholm Mup. 
fl. AnstrpftMmatamfa tiptdtiria Owif. Type* Oreifswald Mu#. 

7. Amtra&yttotatinmfa pmtfajtrmm* Caret. Type, Oreda^ald Mas 
S, Neofdectrau inyenum Navas. Type- Vienna Mu# 
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Plate xlvi 

9 Sitnogymnoc new ui main* Walk Type Bnt Mus- 
10 Outoteou sommolentus Gerst rype Greifswald Mus% 

13 barmtcaleo brtvtmculns Gerst Type Greifswald Mus 
12 bortmealw septus Gerst Typt Greifswald Mus 

U tortmcaleo congest us G^rst Type Greifswald Mus 

14 bormtcaieo htllt, nsp $ 'l>pe Coll Tillvard 

15 bscura dtvcrgcns Na\as Type* Vienna M\ii 

in Heterolcou putc hell us , nsp ? Type Coll Till yard 

17 Heterofeon apicahs nsp 9 Tvpe Coll Tillyarrt 

18 Jhctyolwn nefvosns^ imp Tip*' Tmp a nal Bureau of Ent * Bnt Mu« 



AUSTRALIAN NEUROPTERA Past v. 

By P Esbsn-Pbtbhsbn, Silkeborg 
{Commvmcattd by W, W Froggatt, F L 8 .) 

(Plate xlm.) 

[Read SUt October, 1923] 

These notes, concerning the Australian Mantispid fauna, are mostly baaed 
upon material belonging to the State Entomologist, Mr W W. Froggatt, Sydney, 
and to Dr R J Tillyard, chief of the Biological Department, Cawthron In¬ 
stitute I wish here to express my best thanks to these two gentlemen for their 
kindness m allowing me to examine the very interesting material. My thanks are 
also due to Professor KrUger, Zoological Museum, Oreifswald, for the opportunity 
given me to examine and to take photos of the Oerstaeckenan type-specimens. 

Amongst the forms belonging to the Australian fauna, the genera Ditaxis, 
Calomantispa and Tkenstna may be looked upon as the most archaic, they are 
lees specialised than Eucltmacia, Manttapa, Campion , etc In the three first-named 
genera M arise# close to the base of the wmgs, and in the forewmg the stem of 
M does not touch or coalesce with R further out; in the genus Calomanttspa, 
however, the stem coalesces with the basal port of Rs for a short distance In 
the forewmg of EucUmacia, Mantispa and others, M arises also close to the base, 
but its stem coalesces with R for a long distance a little further out In these 
genera M has a very irregular course m the forewmg 

Ditaxis bisisbiata. 

Mantispa bwenata, Westwood, Trans, Ent. Soc, Lond, 1852, 283, PI xvn*, 
fig. 7.— Dttaxis buenata, MaeLaoblan, Journ. Linn Soc Lond, 1807, 202 

Coll Froggatt • One specimen, Tweed Heads, N S Wales, 18 10 1001 (Frog¬ 
gatt leg,). Colt Esben-Fefcersent One 4, Bulunba, October, 1910; one ?, Brisbane 
(ex Coll, Tillyard). 

This genus, including the single species, is closely allied to tbs South American 
genus Drtponlcue In both genera the pterostigraatic area poas c s sc s crossvems, 
•fid Sc is only connected with R by two crossvein*, one near base and one behind 
the pteroatgma, M is running free of R In Ottawa Re arises further out, and 
11, Cu, 1A and aA are forked In a less degree than in Drepmuw. Both genera 
possess two series of gradate etossveine. 

CaijOHAirasp* BKOTsmus vat. fiota. 

Catenumbnpa piata , Stlts, Mitt. ZooL Mus- Eeriin, 1913, 40, flg. 40. 

Coll. Froggatt One % Koorswstha, H8. Wales, 30.7,1902 (H. Brown leg). 
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In my own collection I possess one specimen of Banks’ type senes and one 
species of ins va T*maculcUa, determined by bimself 

Xhe colour of Froggattta specimen is still darker tlmn in ptcta Btitz Thorax 
is quite black with the exception of a triangular vermilion spot on prothorax 
dorsally and also of a narrow short vermilion streak along the land border of 
mesothorax The sides and venter of thorax quite black Abdomen black, the 
dorsum oi two segments vermilion Legs black, front femora with two yellowish 
spots below, front tibiae with a narrow yellowish band at base, and a yellowish 
spot near apex dorsally The sanguineous coloured part of forcwing has a still 
greater extension towards the apex than w picta, only the apical fourth of the 
hind margin is hyaline Expanse of torewings 27 mm 

The b|>et a imen (?) recorded by Stitx is from N S Wales Calomanttspa spec- 
tabtks seems to be a species very liable to varv 

Thjsbihtria delicatula* 

Manhapa delwatula, Westwood, Trans Ent Soc Loud, 1852, 2G1, PI xvu, 
fig. 5—Adelaide — Ihenstna fehna , Gerstaecker, Mitt naturw Verems fur 
Keuvorp nnd Riigen, 1884, 44—Peak Downs, Esben-Petersen, Proc Linn Soc. 
N S Wales, 1914, 643, PI lxxv, fig 11—Cape York 

Coll Froggatt One 2, Koorawatha, 30 4 1902, one <f, Snowy R , January, 
1909, one 2, Mt Magnet, W Australia, 14 12 1904, one cf, Witton, 15 12 1891, 
oue specimen (without abdomen) Mernwa, N S Wales, 1904 (Froggatt leg), 
one specimen (abdomen lost) Coonomble, N S Wales (Froggatt leg ) Coll 
Tillyard One cf, Magnaxiel, N Queensland, 9 4 1011, one 2, Cunderdiu, 21 213 
Coll Esben-Petersen One cf, one 2, Victoria (ex Coll Hausehild) Greifswald 
Museum One <J, Peak Downs (Type-specimen ot Thenstna felxna) 

The t\pe-spmmen (<?) of Thenstna felina has lost its hmdwmgs, and is 
rather immature, but as far as 1 can see, it is the same as deheatula Westwood, 
The maikings on vertex are very indistinct, the abdominal markings, however, 
agree very well with the figure given b> Westwood The anal appendages ot the 
type are the same as m the male specimens, seen by me, and the tarsal daw of 
intermediate and hind tarsi has a small dent near apex as shown by Westwood 
1 hen*tr\a dehcatula vanes to some extent Mature specimens agree well with 
the desenption given by Westwood, but the three small spots between the an¬ 
tennae are otten absent, and sometimes a narrow block longitudinal median hue is 
present on the face In fully matured specimens the femora and the front coxae 
are totally ldnck the four hind tibiae have a blackish band at base and a narrow 
one at tip, the pterofitigma is totally dark brown* The length of the radial cells 
in the fore wing vanes in a high degree, and the number of branches from the 
radial sector is also rather inconstant A good and distinct character not men¬ 
tioned bv Oerstaeeker is the dark spot on the hind margin of the forcwing dose 
to the base 

Themstwa eubyswcta (Plate xlvu, fig l) 

Gerstaecker, Mitth naturw Verems fur Neuvorpom und Rugen, 1885, 105*— 
Sydney and Rockhampton 

The face yellowish-brown, with an impressed brown slender lateral line be¬ 
low each antenna Vertex yellowish-brown, raised as m dehcatula , and with some 
irregular dark brown spots and streaks Antennae slender, and brown with paler 
sutures, the two basal joints paler Prothorax as m delicatula Meso- and meta- 
thorax greyish-brown with paler median band and sutures Abdomen reddish 



BY P ESBEK-PJCTERSJfiN 


595 


brown with darker hind borders of the segments Legs pale greyish-brown, in¬ 
dication of a very narrow median band on intermediate and hind tibiae Claws 
of middle and hmd tarsi cleft at apex Venation pale, crossveins blackish* End 
of branches from Re blackish, Rs itself also blackish, where it emits its branches 
Where the blackish crossvetns touch the mam vans small blackish streaks are 
present The forks along the border of the wings dark at base* Fterostigma 
uniformly coloured, pale brown Hubgemtal plate longer than upper appendages; 
these are deeply cleft Forewing, 18 turn , hmdwing, 15 mm 

Greifswald Museum One <?, type-specimen* 

The specimen seems to be somewhat immature, and at first sight 1 thought 
it to be the same as the foregoing species I hai e not seen any specimen like it 

TuERlSTRlA PIHOOLOtt 

Mantxspa discolor, Westwood, Trans Ent Soc Lend , 1852, 262, PI xvu , fig 

6 

Coll Esben-Petersen, two rf, Victoria (ex Coll Hauschild) 

There is one other described species m the genus, vis. Thermtna hi then Navas 
(Memories, 1914, 98) but T do not know it 

Campion bt bruath (Plate xIvil, fig* 2 ) 

Navas, Bol 8oo Aragonesa (bene Nat* 1914, 65, fig 1—Svdney 

Coll Esben-Petersen, two ?, Victoria (ex Coll Hauschild) 

With regard to the \enation of the wings this genus is closely allied to 
Euclimaota, but it differs in its rather long and slender prothorax and antennae 
In the forewing 1A and 2A are both forked The genus includes only this species 

Euclimacia ncckalih (Plate xlvn, fig 3) 

Mantispo nuchalts, Gerstaecker, Mitt naturw Vereins Neuvorp und Rugen, 
1884, 38—Sydney and Rockhampton, Esben-Petersen, Arkiv for Zoologi, xi, 1917, 
13 —Eucltmacta torquata, Noa as, Mem Real Acad Barcelona, 1914, 96, fig 10— 
Queensland 

Greifswald Museum One specimen (type) Hamburg Museum* One 
specimen. 

Head reddish-yellow Palpi a little darker, a blackish narrow transverse 
band encloses the insertion of the antennae Antennae reddish-yellow, 46-jomted, 
All the antennal joints from the third very short Prothorax short, about twice 
as long as broad in front; a deep transverse furrow one-third from front margin; 
the part in front of the furrow strongly broadened towards tip, at each side of 
the furrow a tubercle, hind part of prothorax cylindrical Prothorax reddish- 
yellow, the furrow and the extreme base blackish. Meso- and metathorax reddish- 
brown; abdomen browmsh-red, the abdominal segments with very narrow paler 
sutures Fore coxae and femora dark reddish-brown with dark streaks end spots, 
middle and hind femora reddish-brown* Tibiae and tarsi yellowish Venation 
yelk)wish-brown; along the fore border a strong yellowish tinge. Fore wing, 20 
mm ; hmdwing, 17 mm. v 

Mantispa ervthrara 

Brauer, Verhandl. zool.-bot Gfesettsch,, 1867, 506, Esben-Petersen, Archiv for 
Zoologi, xi., 1917,12; Proc. linn Soc. N.8. Wales, 1917, 218, PI xv, fig, 14— 
JSuehmaeta erytkraea, Stits, Mitt Zool Ntus* Berlin, 1913, 42. 

Hamburg Museum: Two specimens, Brisbane (typMpemtnens); Coll Frog- 
gatt: One 2, Northern Rivers, N Wales, 1914 (Dodd leg) 

The species is easily recognised by the biped strongly yellowish band along 
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vertex, thorax and abdomen, on the abdomen the band is interrupted by blackish 
transverse streaks The basal cell between the stem of Cu and 1A in the forewing 
obscure and pale brown coloured Along the hind angle of farewing a brown 
obscure streak 

Mantispa pictivrntris (Plate xlvn, fig 4) 

Gerstaecker, Verhandl naturw Vereins Neuvorp und Rugen, 1886, 103 — 
Manti# pa UUyardt, Esben-Petersen, Proc Linn Soc N8 Wales, 1914, 642, PI 
lxxv, fig. 10 

Grcifswald Museum One <?, Rockhampton (type-specimen of ptctfiwcwtm) 
voll Tillyard Oue cf, Cubftlbng (type-specimen ot ttllyardk) Coll Froggatt 
One d, Melbourne, 1906 (Froggatt leg), one $, Tasmania (Sanson leg), one V, 
Aruudale, N S Wales, 27 2 1900 (Froggatt leg ) Coll Esben-Peteraen One 
9, Victoria (ex Hauschild) 

Head yellowish-brown with a black crossband above the antennae, between 
the band and the eyes a narrow yellowish band Between And below the eyes a 
narrow short black stnpe Antennae reddish-brown with short and broad joints; 
all the antennal joints with the exception of the basal three shorter than broad; 
underside of the two basal joints yellowish Prothorax two and a half times as 
long as broad in front, dark greyish-brown above, reddish-yellow below Meso- 
and metathorax reddish-yellow with rather broad dark brown longitudinal median 
band Abdomen dentally jet-black with a narrow whitish-yellow streak at each 
aide and with pale pleurae, underside pale, with numerous small blackish dots 
Legs brownish-yellow, mnerside of fore femora with two brownish indistinct spots 
Venation brown, 6c and R in forewmg partly paler Pteroatigma sanguineous 

The species vanes to some extent in the colour of the head, the legs and the 
veins, the number of branches from Rs is inconstant 

In two of the specimens here mentioned 1A in the forewing has a small 

fork 

Isla verendue Navas is probably described on a specimen of M picttoentn* 
with somewhat aberrant \enation. 

I am much inclined to consider M, ptcttvenlrta as a synonym of M auvtra- 
lamae Gu6rm, but as I have not seen the type of the latter or seen specimens com¬ 
pared and agreeing with Westwood’s senes m British Museum, I do not like to 
decide upon the matter, 

MANTISfA TENUISTRIGA (Plate xlVll , % 5 ) 

Geistaecker, Mitt naturw Verems Neuvorp und Rtigen, 1884, 42 

Grcifswald Museum One $, Rockhampton (type-specimen). 

Face yellowish-brown, vertex a little darker Antennae pale brown, becom¬ 
ing darker towards apex, the antennal joints are longer and narrower than in 
pictiventm, 3rd joint almost twice as long as broad, 4th-8tb joints as long as 
broad Prothorax two and a half times longer than broad in front, pale brown, 
and with a blackish lateral streak, which does not reach the frost or the hind 
margin Moso- and metathorax yellowish-brown, with reddish-brown median 
streak Abdomen reddish-yellow above, with a rather broad browmsb-blaek 
lateral streak,.venter pale Legs yellowish-brown, fore femora interiorly with 
brownish-black Venation brown Pteroatigma dark sanguineous. Forewing, 14 
mm.; hindwing, 12 5 mm 

This species is very like ptetoventria, but its longer antennal joints and the 
different coloured thorax and abdomen separate the two spades rather easily. 
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Mantispa vittata. 

Gu4nn, Voy Coqmlle, Inwetn, p 106; Westwood, Trans Ent Bor. Lornl, 
1862, 257, PI xvu., fig 1. 

Coll Froggatt Five specimena, Moree, N.8. Wales (Froggatt leg), one 
spentmen, Melbourne, 2 specimens, Breworrina (Froggatt leg); one specimen, 
Stradbroke Is., 19 2 1910 Coll TiUyard Two <f, Hobart (G H Hardy leg.), 
one d 1 , one S, Hobart (Tillyard leg.), two 9, Tnabunna (G H Hardy leg ), two 
9, Hampton (Tillyard leg), one 9. Mt Tambourine (W H Davidson leg); one 
9, Cunderdin, one 9, Lmdfleld (Tillyard leg ) Coll Esben-Petersen One speci¬ 
men, Wynyard, two specimens. Victoria (ex Coll Hausebdd), two specimens, Port 
Darwin (ex Coll Banks). 

This species is very variable The expanse ol* the forewings differs, in the 
material before me. from 15 mm to 28 mm The colour of the pterosugma 
changes from yellow ish-red to dark brownisli-red The large dark spot on the 
front femora interiorly is often divided in a small apical spot and a larger median 
spot The most constant character is to be found in the slender and dull pro- 
thorax, which is finely transversely striated, flndv granulose and shortly haired 
The vertex and the occiput are not glossy, but granulose and haired There is 
much variation in the number of branches from Rs 

MaNTINPA 8TB1GIPBS. (Plate xlvu, flg ti ) 

Westwood, Trans Ent Soc Lond, 1862, 259, PI xvu, fig 3.~ManUspa 
panda, Gerstaecker, Mitt, naturw Verems Neuvorp. nnd Rtigen, 1884, 41 

Coll Tillyard- One specimen, Brisbane Greifswald Museum One 9, Rock¬ 
hampton (type-specimen ot pamda) 

This species is very like the foregoing, but its vertex and prothorax are 
glossy and not granulose or haired The base ot forewings is suffused with 
yellowish-brown, which is also shown by Westwood in his figure of the species 

I consider M panda to be synonymous with strigtpw Gerstaecker's type- 
•peeuaen is rather unmature The brownish shaded basal part of foiewing is 
hardly so strongly coloured as in mature specimens The colour of veins and of 
pteroatigma is also paler. 

AuhtbomantWpa lUMOUiiiA (Plate xlvu , fig 7 ) 

Mantvtpa imbealla, Gerstaecker, Mitt naturw Verems Neuvorp und Rugen, 
1864, 41 —Manttspa pallida, Banks, Psyche, xvu, 19J0, 104 —, Necyla dotMt, 
Navas, Rev. Real Acad Madrid, 1914, 651 — Amtromanttepa tmbeeiUa, Esben- 
Petersen, Arkiv Fdr Zoologi, xi, 1917, 11; xi.. 1918,34 (sep ). 

Coll. Tdlyard. One specimen, Darwin (G. F Hill tog.); one apsmnvx, 
Inndaborougb, (bred 19.10.1916), one specimen, Hornsby (bred 21.2.1917) 
CoU. Esben-Petemn. One specimen, Herberton; one specimen. Port Darwin (one 
of Banks' type-senes of ptdhla) Stockholm Museum Five specimens, Queens¬ 
land; me specimen, NW. Australia. Greifswald Museum- One specimen, Rock¬ 
hampton (type-specimen) 

F ace yellowish, labrum pale brown; a longitudinal median narrow black 
streak starting from the brown spot above the antennae. Vertex y ellow i sh with a 
large brownish spot, enclosing a smaller oblong yellowish one. blackish- 

t oe basal joints brown with yellowish underside. ProthorSx long and Blender, 
twg fanes as long as broad in front, finely granulose, each granule provided with 
a abort black hair; brownish-yellow; near front margin a brown spot at each side 
and two short longitudinal streaks in middle. Meso- and metathorsx brown with 
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yellowish longitudinal median band Abdomen reddiBh-yellow, with a brown band * 
at each side, most segments with narrow dark margin posteriori) Legs brownish- 
yellow, fore femora dark brown interiorly, and with indistinct brownish spots 
exteriorly Venation blaekish-brown li in torewing and Sc in hmdwing paler 
Pterostigma short and reddish-brown 

Tins description is made from tlie type-specimen In Arkiv for Zoologi, xi, 
1917, |> 11 (sep ) I proposed the subgenus Arntromantiapa to include all species 
in which the pterostigma is very short, almost triangular Costa outside the 
ptciostigma is strongly convex Sc and C coalesce about at the origin of R, Rs 
with lew r branches 

Alhtromantispa manga (Plate xlvn, fig 8) 

Manttspa manca , Gerstaeckei* Mitt naturw Vereins Neuvorp und Rugen, 
1884, 39—Amboina —M manca papuana, Week 1 , Notes Leyden Mus, xxxi, 1909* 
92—Dutch New Guinea —Mantwpa manca, Shtz, Mitt Zool Mus Berlin, vn, 
1913, 10—German New Guinea, 

Coll Tillyard One <S } Brisbane Coll Esben-Petersen One ?, Philippine 
Islands Gmfswald Museum One ?, Amboina (type-specimen) 

The type-specimen is not quite mature, but below I guc a short description 

of it 

Head pale brown, an oblong spot on labrum, another on lace and a smaller 
one between the antennae, which are lost Vertex w'lth a pale cross-shaped mark¬ 
ing Frothorax slender, yellowish, five times longer than broad in front Front 
fourth brown enclosing two obliquely-placed pale spots, two brown bands on 
basal half Meso- and metathorax reddish-yellow, with darker spots Abdomen 
blackish (dark brown) and brownish-yellow marbled Legs brownish-yellow Fore 
coxae with three rather indistinct brownish bands, fore femora with three bands 
(or tliree brown spots interiorly and exteriorly) Fore tibiae with an indistinct 
brown band in the midlle and at tip Venation pale brown C, So and R pale 
Pterostigma dark reddish-brown Forewmg, 12 5 mm , hmdwing, 11 mm 

1 was much surprised to see tins interesting species from Australia. The 
base of forewings in my specimen from Philippine Islands is suffused with 
\cllo wish-brown The heart-shaped elevation between and above the antennae and 
the peculiar short and almost triangular pterostigma offer good characters in re¬ 
cognising the species The apical margin of the pterostigma w straight and forms 
almost a nght angle to the costa. Antennae yellowish, the second joint brown in 
its apical half, an annulus (8 joints) m their middle blackish, and theiT tip (8 
joints) also blackish Front coxae and the four hind legs dark banded. The two 
small tubercles behind the dilated front part of the long and slender prothorax 
ver> conspicuous. 

Lwt of species of Australian Manttspifhe 

W hen an asterisk has been put beforj a species, T have seen material of it 

Ditazis 

MacLachlan, Joum Linn Soc Lend, ix, 1867, 262 
•1 bmenata, Westwood, Trane Ent Soc Lond, 1862, 263, Pi xvu. fa 7* 
Enderlein, Stett ent Zeit, 1010, 378. ’ v * 

Calomantwpo 

Beaks, Trane Araer Ent 8oc, xxxix , 1913, 209 
•1 *peotabthv Bvikt), lc 210, Eeben-Peteraen, Proe Linn Soft. N 8. Web*, 
1914, 645, PI lxv. fig 12 
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var mgrtta, Banks, he at*, 210 

var metadata, Banks, loc eit, 210 

p*cta, StiU, Mitt Zool Mus, Berlin, vii, 1013. 45, % 40 

Themtrta 

Gerstaecker, Mitt naturw Verems for Neuvorp and Riigen, 3884, 43. 

*1 dehcattda, Westwood, loc at, 1852, 261; PI xvn, tig 5 (fekna, Gerstaecker, 
loc. at , 1884, 44; Esben-Fetersen, Proc, Linn Soc. N S Wales, 
1914, (U3, PL tav, fig 11) 

*2 discolor, Westwood, loc at, 262, PI xvn., fig 6 

*3. eurystteta, Gerstaecker, loc at, 1885, 105 
4 hilheri, Navns Memoriae, Barcelona, 1914, 98, fig 13 

Campton 

Navas, Bo) Sot* Aragonesa Cienc Nat, 1914, 65 

*1 rubella*, Navas, lc, 1914, 65, fig 1 

EucUmaaa 

Enderlem, tiiett ant, Zeit, 1910, 362, 

*1 nuchalts, Gerstaecker, loc ett, 1884, 38, Esben-Petersen, Arkn for Zoologi, 
xi. 1917, 13 (sep) ( torquata , Navas. Memonas Real Acad. Barce¬ 
lona, 1914, 95, fig 10) 

*2 flavicoslata, Esben-Petersen, Proc Linn Soc N S Wales, 1917, 217, Pl. 

XV, flg 13 

Isla 

Navas, lievista Heal Acad, Madrid, 1034, 652 
1. veremlus, Navas lc, (>52, fig 4 

Manitbpa 

Uliger, Ver l Jvaicr Preussens, 1798, 499 
1 awstralfmae, Gu6rm, Icon Rdgne Animal Insectes, 1829-38, 392, West- 
wood, Trans Ent 8oc Lond, 1862, 258, PI xvn, fig 2 

*2 vittata, Gueiui, Yoy Coquille, Insectes, 196, Westwood, loc at, 257, PL 
xvti, fig 1 

*3 ntrt(jn>eH, Westwood, tbid, 269, PI xvn, flg 3 \pavida, Gerstaecker, loc* 
at, 1884, 41) 

4 scuteUon*, Westwood, he at, 260, PJ xui, fig 4 

*5 erythraea, Brauer, Verb zool-hot Gesell Wien, xvu, 1867, 506, Esben- 

Petersen, Proc Linn Soc N S. Wales, 1917, 218, PI xv, fig, 14; 
Arkiv ior Zoologu xa, 1917, 32 

*6 tenmstnga, Gerstaecker, he at, 1884, 42, 

*7 ptcttventnn, Gerstaecker, loc at, 1886,103 (tollyardt, Esben-Petersen, Fine 
Lmn floe NS Wales, 1014, 642, PI h ntv, fig 10) 

8, platycephala, Stita, Mitt Zool Mns Berlin, vu, 101$, 26, flg 22—Yark- 
town 

9 chrysops, Stifcs, ibtd, 27, flg 23—Tusmanm. 

10. cruafera, Navas, Bol Soc. Aragonesa, 3914, 61—Tasmania. 

11 htmichroa, Nava$, Rev Real Acad Madrid, 1914, 480—Australia, 

12, wrwlasa, Navas, ibtd, 648—Grahatnstown (New Zealand 1) 

13. intpresw, Navas, ibid, 649, flg, 2—Tasmania. 

14 verliMlw Banka, Bull Mns Comp. Zool., lxiv., 3920, $30, PL vt, flg 75— 
Australia, 
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AuBtromantMpa. 

Esben-Petersen, Arkiv for Zooiogi, xl* } 1917,11 (sep«) 

*1 mbeetUa, Gerstaecker, loe at., 1884, 41 (pulMa, Banks, Psyche, sviL» 
1910,104, doddi, Navas, Rev Real Acad Madrid, 1914, 651) 

*2 monoa, Geretaecker, loe at , 1884, 89 


EXPLANATION OF PLATE XLVII. 

1, Theristrta euryshcta Gerst T>pe-specimen, 

2 Campion rube/7 us Navas 
8 Euehtnacta nuchahs Gerst Type-specimen 
4 Afaniispa pxettvcnlrts Gerst Type-specimen 
0 Memit spa teuutslnga Gerst Type-specimen 

6 Mantispa strigtpes Westw Type-specimen of M pavida Gerst 

7 Anstromantispa tmbenUa Gerst Type-specimen 

8 Ausiromanitspa tnanca Gerst Tvpe-spccimen 
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NOTES ON AUSTRALIAN DiPTERA WITH DESCRIPTIONS 
By J R Mau.ooh 

(Communicated by E W Feryuson, MB, Ch M ) 

[Read 28th November, 1928 ] 

Family MUSCAR1DAE. 

In tliw paper I give some notes on species which have usually been placed 
m the famuy Anthomyndae After a very careful investigation of a great mass 
ot material from all parts of the world I have been forced to conclude that 
there is no hue of demarcation between these so-called families, and consider that 
stressing a point or two merely to conserve the existing alignment in our cata¬ 
logues is not the proper method ot proceduie to adopt Stein in las most iccent 
papirs miluded the Museulae as part of the larnily AnUtotnv udue, but the former, 
being the oldest name lor the complex, muat be uaed in preference to the latter 
All the genera which I deal with in this paper belong to the group whuli lias the 
first posterior cell ot the wing not or but little narrowed at apex, the lourth 
vein being but slightly or not at all eurved forward apieallv and ne\er angularly 
bent some distance from its apex i 

Most of the species were submitted to me by Dr Eustace W Ferguson, to 
whom tile types will be returned, but some are from a lot sent to Dr Aldrich of 
the United States National Museum bv Dr J Illingworth, and ore placed m the 
institution which received them 

Subfamily PH AOMIN AE 
Muscina STAiitJtiANs Fallen 

A very widely distributed species, occurring in Europe and America I have 
before me two males from Blackheath, and Blue Mountains, N,8 W 

The flies often occur indoor*and around hoases I have reared the species 
from decaying mushrooms u North America, 

' Anaclvsta Stein 

This genus was erected by Stem m 1919 The name had been previously 
used by Brauer and vim Bergenstamm, hut their genus wag based upon an un- 
desenbed species and their description was erroneous, so that he rightly refused 
to credit it to them. Stein himself included flovmetu Stein, a species which does 
not belong to Anaciyita but to EmUmnophortt, I now designate as genotype of 
Anaclysta, the specie* ttwUtpwtcWa Stem. The principal characters of Anatlwta 
ure'enumerated below. 



$<yrm ok Australian diotb*u, 


Differs from Ltmnophora m the name manner as does Eukmnophora Mailed** 
the base of the third vein being bare and the prostemum lacking the lateral eetu- 
lose hairs, while the basal abdominal stermte is partly hairy From Euhmnopkor « 
it differs in the very striking forward curvature of the fourth vein at its apex, 
the curvature beginning at the middle of its apieal section, and the presence of a 
very distinct bristle on the ventral surface of mid tibia beyond its middle* 

I have before me two species, neither of which agrees with any of those 
described by Stein, all of which were from Africa, nor with fleata Wiedemann, 
described from Tranquebar 

AnACLYSTA BtJFIOOfiK IS, D Bp 

c?, 9—Head and thorax black, opaque, densely yellowish^gray pnuneseent, 
antennae and palpi rufous yellow, thorax with three very famt pale brown linear 
vittae, the median one most distinct, the ground colour yellowish-brown. Abdomen 
rufous vellow, sometimes coloured as thorax, tergites 2 and 3 each with a small 
fuscous spot on each side which ore widely separated and about midway between 
base and apex, and a narrow elongate spot of similar colour on each side of 
median bne on anterior margin, the narrow space tatween the latter whitish, 
more pronouncedly so in the male, fourth tergite with or almost without a pair 
of famt median spots Legs black in mole, the apices of femora and bases of 
tibiae rufous vellow, m female the mid and hind femora and tibiae are entirely 
rufous yellow Wings clear Calyptrae and halteres yellowish 

<f —Eyes bare, very narrowly separated, interfrontaha not obliterated, an¬ 
tennae short, arista subnude Thorax with 2 + 4 dorsoeentrab, only the two 
postenoi pairs long, three or tour pairs of short acrostiebals and some weak 
hairs in front of suturo, sternopleurals weak, the lower posterior one some¬ 
times absent Abdomen ovate Fore tibia unarmed at middle, mid tibia with 
one posterior bristle, hind femur with two or three bristles on basal half of 
postero\ entral surface and a complete but sparse senes of bristles on antero- 
ventral surface winch are shorter basally; hind tibia with one anterodorsal And 
one or two anteroventral bristles Outer crossvem curved, at about its own 
length trom apex of fifth, first posterior cell about one-third as wide at apex as 
at middle, where it is widest. 

?--Frona about one-third as wide as head, narrowed posteriorly, each orbit 
at base of antennae one-third the width of frons, narrowed above, triangle 
fclendei, extending to anterior margin of frons, the space between it and the 
orbits linear In other respects as S 
length, 5 mm 

T\pe, mole, allotype, and two female paratypes, Eidsvold, Queensland, 
Januaiv 21, reared from oowdung Paratypes, two female, Townsville, Queens¬ 
land, two females, Gordonvale, Queensland, one female, Benares, India, reared 
from cowdnng, March, 1007 (Major Smith). 

Tht type of flexa Wiedemann has the legs yellow in the female 

Anaclysta obutbbata, n sp 

c?—Differs from the preceding species in having the antennae and palpi 
black, the dorsum of thorax more brownish and with three broad brown vittae, 
* the median one very short, not extending in front of suture nor to posterior 
margin, disc of scutellum dark brown, margins paler, abdomen yelfowish-btown, 
with marks similar to the other but the submedian sppto are small, punohfom, 
contiguous, and close to anterior margin of tergites; tegs black, tibiae reddish 
baeally * * 
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Frons narrower than m preceding species, mterfrontalia obliterated in eentre 
Thorax with three pain of short presutonl aerosbehals; sternoptamls rather 
strong Iibial armature as m last species but the hind femur baa no basal 
posteroventrnl bristles, and those on anteroventral surface are confined to apical 
third First posterior cell of wing fully half as wide at apex as at its widest 
part Otherwise as rufioorma, 

9.—Similar to the male. Abdomen black, densely yellow -gray pruinescent, 
the spots black and prominent, the submedian pair separated 

Length, S mm. 

Type, Belanngar, March 20, 1015 Allotype, Eceleaton, Allyn River, Feb. 
26, 1921 

Metopohtu Mallocb 

This genns is similar to HeUma R.-D., differing only u having the ptero- 
pleura with some hairs m centre. The under side of the scuteUnm is finely haired, 
prealar bristle present, first posterior cell widened apieally, and ansta short 
haired 

Mktotomvu atbopun ctipiss Mallocb 

The only known species of the genus. 

Fulvous yellow, palpi, antennae, apices of all femora and tibiae, bases of 
mid and hud tibiae, and all of tarsi black. Thorax slightly rufous vittate, and 
with a fuscous vrtta from humeral angle to base of wings. Wings yellowish 

Thorax with four pairs of poetsutural dorsoeentral bristles, sternopteurals 
1 2 Fore tibia unarmed at middle, mid tibia with two posterior median 
bristles, hud femur with a few sparse short black bristles on apieal half of 
anteroventral surface, hud tibia with an anteroventral and two aaterodomai 
bristles, the poeterodorsal setulae distinct on apical third or more Outer cross- 
vein curved, at its own length from inner 

Length, 7-8 mm 

Loe —Barrington Tops, December, 1821 (0 Goldfinch), Blue Mts, January, 
1922, Fish River, March 26, 1923 (Health Dept) 

Originally described from Victoria. 

Hblika fdsoofiuva Mallocb 

Thu species superficially resembles Metopomyta atropunctipes Mallocb, but 
is a true Helwa, with bare pteropleura and other characters similar to species of 
that genua. 

The antennae are yellow at bases, palpi yellow, only mid and hud femora 
at apices and the tarsi black, pleura with or without a fuscous streak above, and 
thorax and abdomen men noticeably pruinescent and marked Chaatotaxy as u 
atroptutcHpas, but the hud tibia has one anteroventral and one anterodorsal 
bristle 

Length, 5.8*7 mu. 

Lee.—Two males, both with a mall label “Austr.” one having an ad ditional 
label with "Sydney end Monton Bay E Darnel ” Two malm and one female, 
Sydney. 

HflUXA S1KT7&ATA, nap. 

<?.—Similar to addtto Writer in colour, bring Mack, with dense gray 
prwnescence, the thorax distinctly ipiadnvittate, and the abdomen spotted; the 
legs are black, with rufous tibiae, and the cross-veins of the mags, an distinctly 
infuscated. The abdominal markings an however 1ms pronounced and there an 
additional checkering* not present in addWe. 
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Eyes slant haired, longest hairs on arista about as long as width of third 
antennal segment, thorax with three pairs oj postsutural dorsocentral bristles, 
prealar small, alernopleurals 2 2, hypnpleuia bare, one or two pairs of long 
preautural nciostichals present Foie tibia without median posterior bristle, lund 
femur with live oi six long bnstles on apieal half of anteroventral surface, hind 
tibia with two antcrodornal, tour or five anteroventral, and about seven short 
posterior bristles 

Length, 6 5 mm 

Type, Cannibal}, NSW (Health Dept) 

Tins species nine down to Caption 10 first section in mv key to Australian 
spmes of Helmet recently published (Ann Mag Vat Hist, x*, 1922, p 135), but 
differs from victoria Malloch in having the hairs of the arista longer, and the 
thorax with one oi two pairs of presntuial acrostiehaN 

Rhtnoomydvea Malloch 

This genus differs from any allied one in having a veiticul wirnia in middle 
of the fare which separates the antennae 

There are two Australian species 

Rhyncomtuaea aunvbai is Malloch 

A yellow species with irons in female, ult tuisi, and sometimes part of the 
abdomen fuscous 

J have before me a female trom Sydney 

Rhynoomyimka cabin ata (Stein) 

When 1 described the genns I was not certain that this species belonged to 
it, but I have now seen a senes of specimens trom Sidney and one oi two other 

localities m New South Wales which prove that it belongs here 

It differs from australis in being black, with a bluish tinge, and in having 
the legs black, with the apices of femora and all of tibiae rufous 

Nothing is known ot the larval habits of the species 

LiBPOOKPHAUl AUSTRALIS, USp 

S—Black, densely yellowish-gray pruinesoent Interfrontaha opaque black, 
triangle almost golden, antennae brownish-yellow, second segment gray above, 

ansta dark brown, palpi yellow Thorax with a narrow- median brown vitta, 

and a taint brown mark behind suture latcrad of the doraocentra! bnstles, scute!- 
lum with the sides brown, pleura unspotted Abdomen tawny, disc of tergites 
grayish, each with 3 large fuscous spots, a dark mark on each tergite below 
lateial curve Legs tawnv, coxae gray ot bases Wings hvalme, veins yellow 
Calyptrnc and halteres pale yellow 

Fiontal tnangle extending to anterior margin of irons, each orbit with 4 
bristles, the upper two directed backward, ansta long plumose, longest hairs 
above at least as long as third antennal segment, parafaeials and cheeks linear 
Thorax us in the genotype, the acuteUum longer, and the apical bnstles curved. 
Legs as in genotype, mid tibia without an anterior bnstle; basal po&terodor&al 
bristle on hind tibia much longer than apical one, both aaterodom&l bnstles 
strong, one unteroventra] bnstle present Inner crossvein just beyond middle of 
disoal cell, penultimate section of fourth vein fully two-thirds as long as ultimate 
section ^ 

Length, 4 mm ^ 
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Type, Burnett River, Queensland (T L Bancroft) 

1 This species differs from any species of the genus known to me in having 
the arista very long plumose The hairs on arista in all other species are not as 
long as width of third antennal segment while in tins species the longest are at 
least three times that length 

Subfamily FANNTINAE 

This subfamily is distinguished from the othen* by the very short math 
wing-vein, round the apex of which the seventh forms a more or leas distinct 
curve, though the vein itself is not distinctly evident In the females there is 
one orbital bnstle near tbe middle, which projects outward ovei the eye, and the 
upper one inav also project outward, there are never more than three pairs of 
postsutural dorsocentral thoracic bristles , the hind coxae frequently have some 
aetulose hairs on their upper posterior margin, and in the males the mid tibia i* 
usually noticeably thickened trom base to apex with, m some species, a rsthei 
abrupt demarcation between the basal third and apical two-thirds, while the 
ventral surface of the same tibia has dense pile or pubescence which is very 
noticeable in certain species The abdomen in the males is usually flattened* 
while that of the female is normal 

All species known to me feed in the larval stages in fungi, manure* or de¬ 
caying vegetable or animal matter The common , cosmopolitan, indoor species 
oamcularts Lmn6, is found in preserved meats at times, and some others have 
been found in the larval stages in the nests of bees and wasps They are essen¬ 
tially scavengers and may at times cause intestinal myiasis because of their larval 
habits 

Faknia CANieuLAftis Ltnn£ 

This species, which is about 4 5 mm in length, has in the male usually the 
two basal abdominal tergites yellowish on tlie aides so that, when seen on windows, 
these segments appear semipellucid The yellow colour is frequently absent m 
female but there are on the thorax three rather noticeable dark vittae which serve 
to distinguish the species from most of its allies The hmd coxa in both sexes 
has two aetulose hairs at apex behind, and the hind tibia has the preapical postero- 
dorsal bnstle present 

I have seen several specimens from Sydney sent to me by Dr Ferguson and 
also have seen it from New Zealand* 

Fannia A08THAU8, nsp 

cf—Black, slightly shining* from* and face whitish pruinesccnt, the frontal 
orbitH palest Thorax grayish pruinesccnt, with four rather distinct black vittae. 
Abdomen bluish gray pruinesccnt, with a narrow median black vitta and the 
anterior margins of tergites narrowly blackish, more broadly so in middle Legs 
black Wings grayish, veins black Calyptrae white Knobs of halteres black 

Frans about one-eighth of head width, orbits linear, sctulose on their entire 
length, interfirontaha wider than either orbit throughout ifa length, arista sub- 
nude; cheeks very narrow Thorax not very hairy; presutural acroetichal hairs 
in three senes Abdomen normal; bypopygium not prominent. Fore tibia un¬ 
armed at middle; raid femur not noticeably attenuated spirally, the anteToventral 
senes of bnstles short and not very stout basally, becoming shorter and closer 
spirally, the posteroventral series longer and finer; pubescence of ventral surface 
of mid tibia microscopic, only one anterodorsal bnstle present; mid tarsus longer 
than its tibia, unarmed at base; hind femur *ittf one rather long and one or two 
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shorter prespicol anteroventral bristles, posteroventral surface bare, hind coxa 
with about three short hairs above at apex First posterior cell of wing narrowed 
at apex; penultimate section of fourth vein not longer than the outer crossvem 
and not over one-third as long as ultimate section Lower ealyptra much pro¬ 
truded beyond upper 

X .—Frons normal, entirely opaque, sometimes reddish above antennae Pos¬ 
terior margins of abdominal tergites not blackened, the tip of abdomen rather 
pointed In other respects much as male 

Length, 3-3 5 mm. 

Type, male, allotype, and three female paratypes, Sydney, N.8 W. October 
29, 1922, one female, November 0, 1921, two females without data also from 
Sydney, one male and two females November, 1922; and one male and one 
female January, 1923, Sydney 

The black halteres, large lower ealyptra, very simple armature of the legs, 
and the presence of setulae on hind coxae will serve to distinguish this species 
from any of the same size 

Subfamily LISP1NAE 

The members of this subfamily are distinguished from others by the presence 
of a group of hairs on middle of the pteropleura, the widely separated eyes in 
both sexes, dilated palpi, protruded lower ealyptra, shortened sixth wing-vem, 
and usually some weak hairs, or at times rather pronounced bristles on the para* 
facials 

There are three genera found in Australia which may be separated as below 


1 

2 


Generic synopsis 

Cheek with one or two outstanding bristles near lower anterior angle of eye. 

ChaetoUapa Malloeh. 

Cheek with only fine hairs, not bristled ,. 2 

Thorax with one pair of dorsocentral bristles situated tn front of scutellum, 
fore femur with a few bristles on posteroventral surface apically, not with la 

complete senes on that surface. Xenohspa Malloeh. 

Thorax with at least two distinct pairs of prescutellar dorsocentral bnstleg, 
fore femur with usually a complete senes of posteroventral bristles 


CiiAETOusPA Malloeh 


hrpa Meigen. 


There is but one species of this genus known to me as recorded from Aus¬ 
tralia, yetmeta Stem. It was originally recorded from Java and Australia and 
since then from Ceylon, India and China. So far I have seen no Australian 
specimens 

There are two other species with a strong genal bristle, mtochaeta Speiser, 
and ikehaeta Stein, both from Africa They may belong to Chaetohspa 


Lispa Meigen 

This genus is distributed over the whole of the world except in the extreme 
cold regions. The larvae are aquatic or semiaquatic, while the files ore found 
generally alongside of bodies of water, usually flying actively on the muddy 
margins 

Key to Awtrahatn species. 

1 Males . . . 2 

Females . „ t \/***\ .*7. ..6, 

2 Hind metatarsus fully twice as wide as second segment, and but little 
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than it, densely blade haired below, irons, face, antennae, and palpi 
densely white pruineacent, the palpi yellowish-white, legs black . * 

cana Walker 

Hind metatarsus not noticeably wider than second segment and about twice 
as long as it, head parts not coloured as above, legs usually partly tawny, 
black m amtfpee . . . . .. .. 3 

3 Fore femora with two or more series of very short and rather stout spines on 

the ventral surfaces besides the usual long posteroventral bristles; palpi 

and legs black . . . .. arm&pes Becker, 

Fore femur with only the long posteroventral bristles, no short spines below 4 

4 Palpi slightly and gradually dilated apically, thorax with 5 blackish vittae, 

the central one generally extending distinctly over scutellum, mid and 
htnd femora each with some widely separated long bristles on anteroventral 
surfaces, first posterior cell of wing not appreciably narrowed apically . 

r mla Wiedemann* 
central vitta not 

continued over scutellum, first posterior cell of wing distinctly narrowed 
apically • « * * *,,« •« • « 5 

5, Hind femur with some long setulose hairs at base on anteroventral and 
posteroventral surfaces, no strong bristles beyond middle on anteroventral 
surface * * . weecket Malloch 

Hind femur without long setulose hairs as above, but with one strong bnstle 
beyond middle and another near apex on anteroventral surface 

xenochaeta, n.sp 

6 Thorax with one presutural and twt postsutural pairs of dorsocentral bristles, 
all very long * .. . um*eta Malloch 

Thorax with two pairs of rather short presutural and usually two very short 
and two long pairs of postsutural dorsocentral bristles ♦ 6a 

6a Fore femur with two or lime senes of very short stout spines on ventral 
surfaces in addition to the long posteroventral bristles artntpes Becker 
Fore femora without such short spines, with only the long posteroventral 
bristles. - * 7 

7 Legs entirely black, hind metatarsus thickened but not so much so as m 
male antennae abort, gray pruineeoent, not over half the length of face, 
palpi dilated first posterior cell of wing not narrowed apically 

cana Walker 

Tibiae largely or entirely tawny yellow; hind metatarsus not dilated, antennae 
neatly as long as face, not gray prumcscent .. .8 

8 Median thoracic vitta usually distinctly visible over di& of scutellum, first 
posterior cell of wmg not narrowed apically * puimla Wiedemann 

Median thoracic vitta not earned over scutellum; first posterior cell of wing 

narrowed apically . 9 

9 Hind femur without strong anteroventral bnstles beyond middle . 

tvesckei Mallocli 

Hind femur with two strong bnstles beyond middle .. xenochaeta, n,sp„ 

List* caka Walker. 

A remarkably distinct species, easily recognisable by the white, almost silvery 
coating of the from, face, antennae and palpi of the male* The thorax and legs 
are pale gray prmnescent, the former vittate anteriorly, and the ahdmpen rather 
darker. Wings hyaline, veins fuscous, whitish basally. Calyptrae white 
Halteres brown. 

Antennae about half as long as face; arista not longer than antenna, short 
haired; upper half of parafaoiab hare* lower half with vei^r sparse hairs, palpi 
much dilated at apices. Thorax with 3-f 3 dorsocentral watte; sternopleurals 
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1 2 Hypopvgial claspers rather elongate, glossy along outer margins, tapered 
into a blunt clutimsed process, with a shorter tooth on outer side near apex 
Fore tibia with a fine median posterior bristle, mid lemur much attenuated 
apically, mid tibia with a posterior median bristle, hind femur slender appall y, 
with two median anteroventral bristles, and some setulose hairs on basal half of 
posteroventral surface, hind tibia without a pronounced median bristle, th# 
anterodorsal hairs setulose, basal segment oi luud tarsus a little longer than 
second and much dilated, with dense hhuk hairs below Veins 3 and 4 sub¬ 
parallel apically 

S—Differs from the male in having the head yellowish pruinose, palpi yelkny* 
hind ttbiu with an anterodorsal bristle, and basal segment ot bind tarsus not pro¬ 
nouncedly swollen 

hoc —Sydney and Woolgoolga, NSW 

Lispa pumila Wiedemann 

Easily recognisable by the coloration of the thorax which has 5 fuscous 
viltae, the central one extending to apex ot srutellum The legs are black, with 
the bases of fore tibiae broadly yellow and all of mid and bind tibiae yellow 
The palpi are but little dilated in either sex and sometimes slightly darkened 
Dorsocentral bristles 2 + 4, the anterioi two pairs behind the sutuie very short 
Mid and hind femora ot male with sparse long anteroventral and posteroventral 
bristles, usually paired, hind tibia ot male with one anteroventral and one antero- 
dorsal bristle, ot lem&le with an additional one ou the posterodorsal suriacc 

Length, 4 5-5 mm 

Stein described this species undei the name ujnohihn from Brisbane and 
Smgapoie I have seen it from Queensland and Ceylon I believe that vittata 
Stein is the same 

It bears a strong resemblance to the African species leuconpila Wiedemann, 
but m the latter, the submedian thoiaeir vittae are very slender and usually 
broken, ^vhile m pumla they are newly as wide as the central one and entire 
The palpi in the African species are much more dilated at apices 

Lispa xbnochakta, n sp, 

S —Belongs to the same group as glabra Wied, autimif* Wied, modesta 
Stem, and we#che f Mall In common wijh these it has the thorax with 2 + 4 
doisocentrals, the anterior two postsutural pairs very short, and the fourth wmg- 
vein distmctly bent forward on its apical section causing a slight but distinct 
narrowing of the first posterior cell As in the others the palpi are yellowish and 
dilated, but the antennae are entirely black, without the rufous apex to second 
segment so pronounced in weschei The region laterad of and above the vibrissa, 
unlike that of uettehei, is almost bare, and the dorsum of thorax is very faintly 
uttate and entirely opaque yellowish-gray The abdomen is similar to that of 
weschet, having large blackish paired spots which connect m centre Legs black, 
gray pruineseent, extreme apices ot femora and all of tibiae tawny, for* tibia 
with a median posterior bristle, mid tibia with one posterior and one ventral 
bristle be>ond middle, hind femur with or without a short anteroventral bristle 
near middle and with one anteroventral and one postcroventral bristle at ape*, 
both short, hind tibia with one anterodorsal, one anteroventral and one postero- 
doral bristle Otherwise as weschei 

Length* 7 mm 

Type, Pt Elliot, South Australia, January, 1922 (G H Dutton) 

The outstanding character of the species w the ventral bnstle on mid tibia. 
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Lispa wbsohjei Malloch. 

Tot character* of thn species see key and notes in description of last 
species. 

Originally described from Port Melbourne. I hare seen specimens from 
New South Wales, and Mt Eba, South Australia. 

Lispa armipbs Beaker. 

A black, densely gray pruinescent species, with almost entirely blade lege, 
the thorax not vittate, abdomen with two pairs of black transverse subtriaagular 
spots which are distinctly separated centrally, and the palpi fuscous, paler 
baaally The outstanding character of the species is the presence of dense short 
spines on the ventral surfaces of the fore femur in addition to the usual long 
posteroventral bristles. The first posterior cell of wings is not narrowed apieally 
and there is no ventral bristle on imd tibia. 

Length, 7-8 mm. 

Occurs generally over Asia, I have specimens from Ceylon which do not 
differ in any respect from one female from Qerrmgong, N S W., and a male 
from Woolgoolga, N.SW 

Lispa unisita Mallooh, 

Thu species is readily distinguished from its allies by the possession of only 
three pairs of dorsooentrals on thorax, all of which are strong. Only the female 
u known and I have not, attempted to place the male in the key. I have placed 
the male of smookaeta, however, from characters of the female, but here care 
must be taken in identifying the species sa I may have erred, the sexes of this 
genus being very often radically different in the armature of the legs and in other 
respects. * 

Originally described from Port Melbourne, Victoria. 

Xknouspa Malloch. 

The species of this genus are more slender in habitus then those m Lispa and 
an not met with except in Africa and the Orient so far as 1 have seen 

Key to Australian species. 

1. Wing with a preapical fuscous fascia beyond which the tip is white, fore 
coxae in both sexes yellow, hind femur of male without long bristles near 
base on ventral surface .. ,. atbmaoutata Stein. 

Wing hyaline or yellowish, without preapical fuscous fascia or white tip .. 8. 

8. Tibiae and apical half of femora of mid and hind legs yellow, fore legs almost 
entirely black, the, tarsi and tibiae of latter compressed, beset segment of 
bind tareus of male carved and with rather dense blade bain which am 
longer than its diameter, basal segment of mid tarsus m mane aex very 
slender and elongate. With outstepping setulose hairs bdow, which become 
denser and longer apically; tarn of female normal, the fOra pair much 
dilated or c om p r csee d, .. niarimam, map. 

All tibiae and femora black, gt meet the former narrowly yellowish at fegses 9, 
f. Abdomen with a white spot on each side of tergites 8 tot 4, trochanters blade, 
hind femora pi male with ♦' or 7 long closely-placed black brietgea which 
elope ofaitgaely towards base of femur and am .flexed at middle; thorax 
k both mm didfcwtly vftNpte. .<. sydmgm if# Schiner. 

Abdomeh with a white spot on each side of third tergrte, gad m female a 
yellowish spot op etch side of fourth; tmehantfea yellowish; Mbd femur 
of male with three'thug, due, rather widely speoedbrlftles onbosal third 
Whksh ihtfva fowfcrdsapex nf lemur «« thrif apie*; thorax m neither sex 
wWh d^fimtvittaA fi ,4 «. .. <> ,1 .. alb u n ary to, nap. 
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Xenolispa albimaculata Stem 

This species is readily distinguished from its allies by the markings of the 
wings which are present m both sexes, the yellow fore coxae, and the lack of any 
outstanding bristling of tibiae in either sex The third abdominal stemite m the 
male is produced in the form of a stout process in middle of hind margin, the 
process being furnished with microscopic black setulae at its tip 

I have Been a male and female from Tarro, Hunter River, NSW, October 
18, 1922 

XfcNOLISPA STDNKtENSIS SchlBGr 

In the male sox this species is readily distinguished by the peculiar bristling 
of the bind femur as described in the key The very distinctly vittate thoracic 
dorsum should readily separate the species in both sexes from albimacula which 
it most closely resembles 

Evidently the commonest species of the genus in Australia os I have seen it 
from Fish River and Sydney, NSW, and also from Burpengary, Queensland 

When I erected this genus 1 had but the female of the above species and did 
not recognise that it was the one described by Schiner, so inadvertently gave it 
a new name This name, atnfrontata Malloch, becomes a synonym of aydneyensut 
Schiner 

Xenolispa albimacula, n »p 

<? S—Shining blafck Frons black, parafacials white prumeseent, yellowish 
below, face brownish-yellow pruwescent, cheeks and lower half of occiput whitish 
prumeseent, antennae black, palpi yellow, whitish apicolly Thoracic dorsum not 
noticeably vittate, pleura pale gray prumcscent Abdomen of both sexes with a 
large white spot on each side of third visible tergite anteriorly, of female with a 
less distinct central elongate mark m middle of hind margins of tergites 2 and 3 
and a large faint grayish spot on each side of fourth visible tergite. Legs black, 
coxae gray prumescent, fore and nud trochanters yellowish Wings slightly 
brownish Calyptrae whitish. Halteres obscure yellowish 

<f— Arista plumose basally, parafocial finely haired below, almost linear, 
palpi slender, with short moderately dilated apices Thorax with one strong pair 
of prescuteUar dorsocentrals, posterior upper stemopleural strong, the others 
minute, basal pair of seutellar bristles shorter than apical pair. Abdomen sub- 
cylmdncal, third visible tergite longest on sides, fourth longest m centre, fifth 
stormte elongate, slightly asymmetrical, rounded apically, basal part of hypopy- 
gium (6th visible tergite) with a fringe of fine setulose hairs on its disc which 
are directed downward Fore legs rather stout, mid femur swollen on basal 
half, slender on apical half, mid tibia very slender, with one posterior bristle; 
mid tarsus slender, basal segment with a few fine curved bristles at apex below; 
hind femur with three long fine downwardly directed bristles on basal half of 
anteroventral surface which are bent towards apices of femora at their tips, the 
rest of the femur with a fringe of short fine erect hairs; hind tibia stout and, 
like the two basal segments of hind tarsus, with some long setulose hairs vent* 
trally First posterior cell of wing hardly narrowed apically. 

S—Differs from tho male in living the hind femur without conspicuous 
bristles or hairs; the nud tarsus nomK, and the hind tibia with a better developed 
anterodorsal bnstle near middle 

Length, 4-6 mm 

Type, male, allotype, 1 4 and 1 9 paratype, Babinda, North Queensland 
(Illingworth) 
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The male has the fore tarsus but little broadened, unlike that of eydneyenaut 
in which the apical two segments are rather conspicuously wider than the others* 

Xbnolispa nigbuiana, nap. 

(3 $—Black, with a slight olive tinge. Frons brownish-black, opaque except 
on triangle, face yellow pollinose, occiput gray prmnescent; antennae black, 
apex of second segment reddish; fcalpi yellow Dorsum of thorax almost glossy, 
with faint pruwescenoc, most distinct on two narrow vittae anteriorly in female, 
lateral margins of mesonotum and the pleura pale gray prmnescent Abdomen 
shining, with a pair of yellowish prmnescent spots on posterior margin of first 
visible tergite, a central elongate spot of same colour in centre of next three 
tergites, a large pobtenorly rounded white spot on each side of third tergite 
which docs not extend to posterior margin, and the fifth tergite white, in the 
female the markings are similar but not so distinct. Legs black, trochanters, 
apical half of mid and hind femora and all of mid and hind tibiae tawny yellow 
Wings clear Calyptrae white Halteres yellow 

Frontal triangle narrow, extending to anterior margin of frons, ocellar and 
postvertical bristles weak, arista plumose, third antennal segment narrow, not 
extending to mouth, parafacial sparsely hairy, palpi moderately dilated. Thorax 
with one pair of prcscntellar dorsocentrala; basal scutellars weaker than apical 
pair, upper posterior aternopleural strong, the others very weak. Abdomen 
narrow, fifth stermte entire in male Fore tibia and tarsus compressed m both 
sexes, more so m female, tibia with a fringe of very short, closely placed, slightly 
flattened, black hairs dorsally and ventrally, mid and hind femora thick at bases 
and much thinner at apices, without abnormal armature m female, but in the 
male the hind femur has a fringe of short setulose hairs along the anteroventral 
and poe ter oven tral surfaces, and about 4 long fine bristles on basal half of ventral 
surface; the mid and hind tibiae of female are normal, the hind one having a 
short median posterodorsal bristle, but the hind tibia in mole is slightly curved, 
and has a series of long setulose hairs on basal half of posteroventral Surface, 
and a similar senes of shorter hairs on anteroventral surface, the apical one much 
the longest, hind metatarsus m male slightly hollowed out and with long black 
hairs on anterior side First postenor cell of wing narrowed apically; inner 
crossvem slightly beyond middle of discal celL 

Length, 5-6 mm 

Type, male, allotype, and 1 9 paratype, reared from pupae found in mud at 
edge of Burnett River, January 4, 1920 Paratypes, 1 $, Eidsvold, December, 
1922, 1 ?, Fish River, N S W*, March 25, 1023. 

The deep black dilated fore tibiae and tarsi readily distinguish this species. 

Family DROSOPHILJDAE 

The members of this family so far found in Australia are all small, none ex¬ 
ceeding 4 millimeters in length and though some of them are cosmopolitan m dis¬ 
tribution there are several now before me that appear to be undesenbed. 

The larvae of several species occur in decaying or injured fruits and m fer¬ 
menting matter, and may cause myiasis unless care is taken to prevent them ovi¬ 
positing on articles intended for food. Uncooked soft fruits which have been ex¬ 
posed for any length of time should be carefully examined to prevent larvae from 
being ingested when such foods are eaten uncooked. 

In a subsequent paper I hope to be able to present a key to the families of 
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the Acalyptrata occurring in Australia but in this paper I include a key to the 
genera T have seen pertaining to the family Drosophihdae from Australia 

The types of all new species will be returned to Dr E W. Ferguson from 
whom I received the material 


Key to genera 

1 A distinct crossvein separating the discal and second basal cells of the wing. 

face without a well developed central vertical carma. costa to apex of 
fourth vein, without minute thorns at intervals on its penultimate section 
below, only one humeral bristle present . , . Amwta Loew 

No well developed crossvein between discal and second basal cells 2 

2 Costal vein discontinued at apex of third vein or almost imperceptibly present 

beyond this point, the section between apices of second and third veins 
with a few microscopic thorns on its under side . Leueopkenga M*k 

Costa continued distinctly to apex of fourth vein, without microscopic thorns 
below apically , . , * ... 3 

3 Thoracic dorsum with at least six series of microscopic setulae in front of the 

space between the posterior dorsocentral bristles Drosophila Fallen. 

Thoracic dorsum with two or four such scries • . Scaptomyza Hardy. 

N 6 —There are 26 valid known genera of the family 

Ahiota Loew 

This genus is generally given the name Phortum Sohmer by authors, but the 
generic name Amtota has some mouths priority and must be used Sturtevant 
made it a synonym of Stegana Meigen m his paper on North American Droso- 
, phihdae, but I have since pointed out that this is an error The two genera are 
quite distinct and Stegana is more closely related to Leueophenga thou it is to 
Amtota 

Nothing is known of the larval habits of the species of the genus The 
adults are attracted to persons by perspiration and when they are common cause 
annoyance by getting into the eyes and ears 

There is but one species before me from Australia and, having failed to as¬ 
sociate it with any already described, I consider it as a new species 

Amiota annulata, n.sp 

3 —Head ochreous, occiput with a large blackish mark on each side, gray 
pruincscent along eyes, ocellar region and a spot on each aide of verts* fuscous, 
irons whitish pruineseont when seen from certain angles Thorax darker than 
head, the disc of mesonotum and pleura largely fuscous, densely yellowish-gray 
pruineseent, the dorsum with five interrupted dark brown vrttft* winch resemble 
senes of spotb, one of these spots situated behind the preseuteOar acrostwhals and 
between them, scutellum mottled with brown. Each abdominal tergits with an 
elongated dark brown spot in middle forming an interrupted vitta, a large trans¬ 
verse spot of same colonr on each side, almost connected with the median one, 
and a small spot on each lateral margin below, the ground colour ochreous Lege 
ochreous, femora slightly browned, fore pair most distinctly so, each tibia with 
three brown annuli, a faint one at base, and two more distinct, one at middle sad 
the other at apex Wings hyaline Halteres ochreous. 

Eyes bare, anterior rechnate bristle nearly half as long as the proefinSffc 
orbital and midway between it and the posterior redinate One; eeefhm 
postverticals weak. Prescuteilar aerpstiehals distinct. Mid tibia slightly $ Jobbed, 
and with about 4 erect ham on the thickened apical part on anterior ridfc, 4bC 
longest one not as long as diameter of tibia. First p osterior eeSf of wiattf nag" * 
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roved apio&Uy; outer croesvem at lew than its own length from apex of fifth 
vein; penultimate motion of fourth vein one-third as long as ultimate section 
Length, 2.5 nun. 

Type, Eidsvold 

LxtrooPHSNdA Mik 

There are 45 recorded spemes of this genus * 19 of these are from Asia and 
the Orient, 11 from Africa and adjoining islands, 11 from the Mew World, 3 from 
Europe, and 1 from Queensland 

So far as ia known the larvae feed in fungi* 

Key to 8peo%e$, 

1. A conspicuous black mark on each side of scutellum at base* the thorax 

yellow • • • • *»** 2 

Thorax* including the scutellum* umcolorous yellowish <. • • 3 

2. Abdomen with three elongate black spots on each tergite including the first 

visible, the spots almost contiguous near hind margin, but not connected 
by a hind marginal band, the outer spot of the three on each tergite 
broadly connected with the one on the incurved part of same tergite .. *. 

poe&hventnt, n sp. 

Abdomen with two widely separated black spots on dorsum of first visible 
tergite, a broad posterior band of black on each of the other tergites which 
is noticeably extended forward in middle and less so at sides, and a spot 
on lateral incurved margin of each tergite except first viable, which is not 
connected with the marginal band * , „ , • scutellata, n sp 

8 First visible tergite with about 4 long strong bristles along hind margin on. 
each side of median line, the margin of segment snow white, as is the 
entire next tergite, base of third broadly silvery, the dark markings on 
dorsum consist of a pair of large transverse blackish spots on tergites 1, 
8, 4, and 5, which are narrowly separated except on 5th* ventral portions 
of teigites on basal half of abdomen snow white* on apical half black 

and glossy ... , . niveifasciata, n ftp 

First viable tergite yellow, with a black spot on each side on dorsum, second 
glossy black with a yellow spot on each lateral angle anteriorly, tergites 3 
and 4 each black with a yellow spot on each side of median line antenorly, 
lateral ventral portions of tergites block on their posterior margins . 

pohta, n sp 

—A rather striking peculiarity of the four species is that in every case 
the halter** acre yellow, with a black spot on the outer side of the knob. In the 
Mew World species the halteres are umcolorous yellow and only in two or three 
Javanese species described by de Meijere does this character occur again in the 
genus. One of the letter is very closely similar to ntvetfascutie, but I behave 
they a» distinct, no mention of the very conspicuous bristles being made by de 
Ueijere. I believe, however, that he has Erroneously assigned another species 
from Java to fins species, albwmcta, and that the one described w 1914 is <hfr* 
tinct from the one he had in 1908. 

One specks described as a Drosophila from Australia by Bergroth is evi¬ 
dently a Leuoopheaga, but it is distinct from any before me 1 give a copy of 
hk description to facilitate Ms identification 

DntttOpnox* Blown* Bergroth. 

sir dorse ab&aink macula lateral! segment! prirm, macula media sub- 
g glm fli sggmgnU cecuadi, ma gutt lafsraH at madia subapioaU segment! tertii ct 
fMKfa {iataaii ■ a gB M Cti qoaiti istarctem deftdaoto), aaapa atiaa puncto wdu 
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segmenti quiuti xugns omato, ventre macula laterali segmenti terln, quartx qum- 
txque mgns notato Palpi longi et lati, compresw, apicera cpistomatis sat longe 
fluperantes Alae subhyalinae, ad apicem venae cubitalia brevissune apioulatae, 
costa solum ad apicem vena cubitalia pertracta, vena subcostali brevi, ante venam 
transversam anticam desinente, vena radiali apicem versus recta, longa ultra 
medium alae products, vena cubitali apice a vena radiali quam a vena diseoidali 
ciruter duplo longiua remota, scgmento ultimo venae discoidalis penultimo paullo 
plus quam duplo longiore, vena transversa postica a vena transversa antica quam 
ah apico venae posticalis paullum longms distante Pedes pallide testacei Long 
2-2 5 mm ” Queensland 

IiEUCOPHENGA FOECILIVENTRIS, n sp 

$—Head tawny yellow, ocellai spot fuscous, third antennal segment shgbtly 
brownish, upper half of occiput, except margin, black Dorsum of thorax shin¬ 
ing fulvous, pleura paler and thinly silvery pruinescent, scutellum fulvous, paler 
along apical margin, and with a large black spot on each side at base Abdomen 
as described in key Legs stramineous, knees of nnd and hind pairs a little 
darkened Wings immaculate, all veins distinct Halteres yellow, with a black 
spot on outside of knobs 

Frons one-iourth of the head width, palpi slightly broadened, eyes bare, 
rays of arista 7 3 Prescutellar pair of ncrontiohals minute, not clearly differen¬ 
tiated Bristles on hind margins of second and third visible tergites of moderate 
and regular lengths, rather widely and evenly spaced Legs normal Wing 
slightly pointed, third vein ending in tip, first posterior cell not narrowed apieally, 
last section of fourth vein as distinct as others, about 2 26 times as long as pre¬ 
ceding section, outer crossvem nearly erect and at about its own length from apex 
of fifth vein 

Length, 3 mm 

Type, Blue Mts, January 26, 1922 

Leucophenga scctellata, nsp 

? —Differs from the preceding in being less shining, in having the apex of 
scutellum more noticeably yellowish-white, the black lateral spots on some smaller, 
and the abdomen marked as stated in key 

The head and thorax are as in last species, but the pair of prescutellar acro- 
stichals are large and conspicuous. The mid tibiae m both species have the usual 
senes of microscopic hairs on the posterodorsal surface The wing is less pointed 
than in poecihventns, the fourth vein has a very faint forward curvature at apex, 
and the penultimate section of fourth vein is half as long as ultimate 

Length, 3 mm 

Type, Sydney One paratype, bred from fungus, Sydney, May, 1916, 
LEUCOPHENGA NIVE1FA8CIATA, U Bp 

<? ? -“Head and thorax as in preceding species, but there are no black marks 
on the scutellum The very conspicuous silvery white mark on abdomen which 
covers apex of first visible tergite, all of second, and the basal half of third ter¬ 
gites is the most characteristic feature of thiB species In addition to this mark 
there are paned black spots as stated in the key, but the fomale has these less 
distinct basally and the apical two or three tergites are mostly blackish brown 
Structurally as the preceding species, but the long bristles on first visible tergite, 
which are less conspicuous in the female, readily distinguish it from the others. 
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Prescutcllar acrosticbal bristles distinct Wings as in aoutetkUa Palpi slender, 
with some fine blaek hairs 
Length, 3-3 5 mm 

Type, male, and 1 <S paratype, Woolgoolga, NSW., January 27, 1923 
Allotype, Eidsvold, December, 1922 Paratype, rf, Sydney, February 12, 1921. 

Leuoophenga polita, n.sp 

$—Shining fulvous, the abdomen with black markings as noted in the key 
As m the last species the legs are entirely stramineous 

Palpi as in last species; frons nearly one-third of the head width Wing as 
in icutellata 

Length, 3 mm 

Type, Woolgoolga, NSW, January 27, 1923. 

Drosophila Fallen 

This geuus is the most generally distnbuted and the largest in point of 
number of species in the family It is amongst the species of the mclanog aster 
group that the species are found which have yielded such interesting results in 
laboratory work on evolution and hciedity, etc Most of them live but a short 
time in any stage, but they occur indoors at all tunes of the year The larvae 
closely resemble those of the Ephydridae, having two breathing tubes of variable 
length at the anal end; in the pupal stage, however, theso tubes are retracted 
and sometimes the prothoracic pair are very much elongated This reversal is 
due to the fact that m the larval stage the head is kept under the surface of the 
pabulum in feeding and the eonnection with the air is maintained by means of 
the anal tubes, while in the pupal stage the connection with the air is maintained 
by means of the anterior tubes which are correspondingly lengthened 

The key given here is not intended to give an idea of the number of species 
m Australia, which must be large, but to include only those which I have seen 

Key to species 

1 Fore femur m both sexes with a comb-like senes of minute black spmules on 

apical half of anteroventral surface, species almost entirely yellow, thorax 
with 8 or more senes of minute setulae between dorsooentrals . 

tmmgroii$ Sturtevant 

Fore femur without such a senes of spmules in either sex . 2 

2 Thoracic dorsum with minute dark brown dots at bases of all the bristles and 

hairs, some of them aggregated on certain areas into larger spots 3 

Thoracic dorsum with 4 conspicuous broad dark brown vittae, the outer one 
on each side interrupted at suture, the submedian pair fused in front of 
scutellum. disc of scutellum of the same colour as vittae, the anterior 
lateral angles gray pmnescent . . ... lativittata, map 

Thoracic dorsum with 6 or 7 very slender dark brown vittae, pleura with two 
or three similar but broader vittae, disc of scutellum not much darker 
than basal lateral angles, third antennal segment fuscous, conspicuously 
darker than second ... ... .... , buecht Coquillett 

Thoracic dorsum entirely without either distinct dots or vittae .6 * 

3. Facial caiina practically absent except between bases of antennae where it is 

sharp and linear, eyes bare. obepleta, nsp 

Facial caruia conspicuous below where it is rather broad and vertically sulcate, 
eyes with stiff erect microscopic hairs ...,, . 4 

4. At feast the first three tergites with a yellowish spot on the part that is in¬ 

curved on venter.. .. .. .. repieta Wollaston 
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None of the tergites with a yellowish, spot as above hyde t Sturtevant 

8. Facial canna obsolete below, distinct and linear on upper part of face between 
bases of antennae, wings hyaline, outer crossvein slightly clouded, penul¬ 
timate section of fourth vein half as long as ultimate inornate, n sp 

Facial canna conspicuous and broad on lower half of face , . 0 

6 Large species, at least 3 mm m length, wings evenly brownish, the outer 
crossvein narrowly but very noticeably clouded, easily seen with the un¬ 
aided eye, last section of fourth vein 1 75 times as long as preceding 
section , . . * brunnetpenms, nsp 

Smaller species, averaging under 2 mm m length, wings hyaline, outer cross¬ 
vein not clouded, basal segment of fore tarsi in male with a comb of stiff 
contiguous bristles at apex on anterior side, last section of fourth vein 
over twice as long as preceding section ,, melanogaeter Meigen 

N B —I include the description of balteata Bergroth, but suspect that it is a 
synonym of metano garter* This cannot be decided without an examination of the 
type 

Drosophila obsoleta, n sp 

9 —Head ochreous, brown on ocellar region, at base of anterior orbital bristle, 
and less so at bases of the other frontal bristles, third antennal segment blackish; 
palpi fuscous Thorax fuscous, densely yellowish-gray pnunescent, a minute 
brown dot at base of each bristle and hair on disc of mesonotum, humeri and 
scutellum yellowish, the latter darker on disc Abdomen shining dark brown, 
hind margins of tergites yellowish Legs, including coxae, dirty straw-coloured, 
with a very slight indication of a darker annulus at base of each tibia Wings 
clear, cross veins almost unclouded Halteres yellow 

Lower rechnate bristle small, close to base of proclinate, postvertical pair 
rather large, eyes without hairs, vibnssae well differentiated Thorax with 0 
senes of scfculae between the dorsocentrals, stemopleurals 1 2, Legs normal. 
Sixth wing-vem subobsolete, penultimate section of fourth vein half as long as 
ultimate, outer crossvein at about its own length from apex of fifth 

Length, 1 75 mm. 

Type, Sydney, March 7, 1021 Paratype, Glenreagh, NSW., January 29, 

1923 

Drosophila rkplbta Wollaston, 

A larger species than the preceding, averaging about 3 mm m length, and 
more robust Usually there is a darkening of the apex of first wing-vem present 
which in some cases is quite conspicuous 

There art* throe closely allied species recorded from North America, only 
two of which I have seen from Australia. Though the adults of these species 
are very similar, according to Sturtevant the immature stages are abundantly 
distinct 

Loc —Sydney, Blue Mts, Lord Howe Island, and South Australia, Some of 
the specimens were taken in bouses. The species is very common in lavatories 
in America 

Drosophila htdbi Sturtevant 

Distinguishable m the adult stage when pinned only as indicated in the 
key 

Three specimens from Sydney. 

Drosophila buboki Coquillett 

Another very widely distributed species which may be disbngxMld Jma it* 
allies by the very narrow dorsal thoracic and broader pleural vfttiae. ' > * 
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Synonyms of this species are rubrostrtata Becker and phmhneata Villeneuve 

Recorded from North America, Western Australia, Canary Islands, Europe, 
and Afnea 

Length, 2 mm. 

One specimen, Sydney, January 8, 1921. 

Dbosofbila mblaxogastkb Meigen 

Commonly luted as ampelophUa Loew and known popularly as the Vinegar 
Fly 

There are one or two other species which have a oorab at apex of basal seg¬ 
ment of fore tarsus in the male, but none of these have been found amongst the 
material from Australia 

Loe. —Sydney, and South Australia. 

e 

Drosophila immigrans Sturtevant. 

Easily distinguished from its allies as stated in the key. The presence of a 
closely set senes of minute black setnlae on the apical third or more of the antero- 
ventrill surface of the fore femur u eharactenstie of many species of the family 
Lamranndac (Sapromyridae) but the present species is a true Droaophila. 

I have seen tmtmgnmi from Sydney and it occurs in Western Australia, 
North and South America, Europe, and the Hawaiian Islands 

Drosophila imobhata, n sp 

? —Ochreous yellow, slightly shining Occiput and ocellar region infuscated, 
orbits gray pruineseent, antennae and palpi ochreous. Dorsum of thorax slightly 
grayish pruineseent and with very faintly indicated grayish vittae, poetnotum 
brown, grayisli pruineseent Abdominal tergitee each with a dark area on each 
side whieh become huger posteriorly, the apical two tergitcs almost entirely brown 
or fuscous Wings clear, outer crossvein slightly clouded Hal teres yellow. 

Eyes sparsely haired; lower reclinate orbital bristle not half as long aa pro- 
ehaate one and dose to base of latter; postvertical bristles long. Thorax with 8 
intradorsocentral senes of setulae, praseutdlar aorostiehals distinct; sterno- 
plenrala 1.2, the upper postenor one large Lega normal. Section of costa be¬ 
fore apex of second vein four tunes os long as the one beyond it; outer erosaveu 
at about ita own length from apex of fifth vein. 

Length, 2 5 mm. 

Type, Blue Mtfa January 15, 1922 Paratypes, two poorly preserved speci¬ 
mens, Sydney. 

Dbmophila ibmwwbxb, n.sp. 

9 .—Dark fulvous, slightly sinning. Head without distinct m a rk i n gs. Thoracic 
dorsum with faint indications of four darker fulvous vittae Posterior third of 
eneh abdominal tergite fuscous. Leg* fulvous yellow. Wings evenly browned, 
outer arassvdn tether noticeably clouded with dark brawn. 

Eyes sparsely haired; firms a little over one-third of the bead width; lower 
Melinite orbital bristle mud) leas than half M long aa prodinate one and a little 
doeer to base of letter then to the upper raeUnate one; rays of snsta 4:2; facial 
endue almost equally wide on its lower twe-thirds, flattened but not auleate; 
vibrasae short and wesh; palpi broadened. Eight series of intradorsocentral 
sstuhM; both the posterior sternopleural bristles kug and strung; thoraeie dorsum 
bp the pin so that it Is impoariMe to tup if the praseutdlar aeroatichals 
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are present Legs normal Outer crosbvem at about its own length from apex 
of fifth vein, section of costa before apex of second vein three times as long as 
the one beyond it 

Length, 8 5 mm 

Type, Sydney, September 24, 1922 

DkOSOPHII A LATIV1TTATA, n sp 

iS ?—Head fulvous, grayish on orbits, conspicuously so at bases of bristles, 
lace whitish on sides, third untennal segment brownish above, palpi yellow; 
occiput blackened except on margins Thoracic dorsum with 4 broad chocolate- 
brow n \ittae and the lateral margins of same colour, the narrow more or less 
broken interspaces gray prumescent, pleura dork brown, with some small gray 
areas Each abdominal tergitc with a broad transverse choeolato-brown mark on 
each side of median Ime on hind margin, which is dilated at inner and outer ex¬ 
tremities on dorsum and more or less connected with a spot on lateral margins 
below, apical tergile in male yellow, m female dark brown Legs tawny Wings 
clear JHalteres yellow 

Eyes with dense stiff erect hairs, orbital bristles as in brwnneipewnxs, facial 
canna with a short round flattened area below, vibnssae distinct Thorax as in 
bnmneipennts, the preacutellar pair of acrostichals distinct, the upper posterior 
stemopleural bristle long and strong Section of costa before apex of second 
vein about 3 times as long as the one beyond it, outer crossvein at its own length 
from apex of fifth vein, last section of fourth vein about twice as long as pre¬ 
ceding section 

Length, 2-2 5 mm 

Type, female, and allotype, Sydney One $ paratype, Sydney, Aug 28, 

1921 

Drosophila balteata Bergrotb 

“Testaces, limbo postico segmentorum dorsalium abdominis mgro, segments 
trxbus ultimis mterdum totis mgns, qumto raro fcoto flavido. Alae subhyalinae, 
tostft usque ad apicem venae discoidahs pertracta, vena suboostali brevi, ante 
venam transversam anheam deswente, vena radiali subrecta, sat longe ultra 
medium alae producta, vena cubitali apice a vena radiali quam a vena disooidali 
plus quatn duplo longiore, vena transversa postica a vena transversa antica et ab 
apice venae postioalis subaeque longe remota Pedes testaeei Long 18-2 mm 99 
Queensland 

Scaptomyea Hardy 

All the species of this genus are distinguished from those of Drosophila by 
theiT moie slender form and the presence of either two or four senes of intra- 
dorsooentral setulae on the thorax Otherwise the genera are very similar The 
larvae sometimes mine in the leaves of cultivated vegetables 

Only one species from Australia is known to me It rather closely resembles 
one described under the name substngata by de Meijere from Java. 

SCAPTOMYZA AUSTRALIS, B sp. 

<J S" -Head testaceous yellow, upper half of occiput black, ocellar triangle, 
vertex m centre, and orbits, whitzsfa-gray prumescent, antennae "and palpi yellow. 
Thorax black to yellow, m well preserved specimens densely gray prumescent and 
opaque, when rubbed showing glossy under the dusting. Abdomen brownish or 
/ yellowish basally, dark brown or black apically, with much less conspicuous dust- 
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ing than thorax. Lege including the coxae tawny yellow Winge dear Halterea 
yellow 

Eyes densely haired, facial canna complete, -rays of arista 5 2 Thorax 
with 1 humoral, two senes of ratradorsocentral setulae, and atemopleurals 1 1 
Abdomen and legs normal Section of costa before apex of second vein about 
three times as long as the one beyond it, third vein with a very sligbt downward 
bend at apex so that the cell behind it is slightly narrowed at apex, the vein end¬ 
ing m wing tip, last section of fourth vein about 1 5 times as long as penultimate 
section, outer cross vein at a little over its own length from apex of fifth vein 

Length, 2-2 5 mm 

Type, female, and allotype, Sydney, the form with yellowish thorax Para- 
types, two from Sydney, also the yellow form, Nov 12 and Dec fl, 1920 Para- 
types, mostly of the blackish form, lllawarra, NSW (H Petersen) This last 
lot sent me by Dr G F Baker of the College of Agriculture, Philippine Islands 

Family CHLOROPIDAE 

I have very little material in this family from Australia at present, but take 
tho opportunity afforded m this paper to mention the existence of a new char¬ 
acter for the recognition of the family and to redefine one of Becker’s genera. 

Tho character referred to above consists of a distinct flexure of the fifth vein 
directly below the inner crossvein This peculiarity is emphasised in many cases 
by a slight elevation of the field of the discal cell which runs obliquely backward 
and upward to the fourth vein in front of the inner crossvein, and at this point 
the fourth vein is usually slightly weakened 

I have found this character of great vsdue in determining the family re¬ 
lations of doubtful species such as belong to Parahtppelates, and in only a very 
few cases of species which, in other respects, were without doubt true chloropids, 
have I found this flexure almost indistinguishable No other family has this 
character, so far as I can discover, except some aberrant Ephydndae 

Parahippblates Becker 

This genus has been found only m New Guinea and Australia. It differs 
from nearly all other Chloropidae in having the orbits snd mterfrontalia with 
rather strong setulae, in possessing a pair of distinct cruciate postverUcal bristles, 
moderately strong dorsocentral thoracic bristles, one incurved and one outcurved 
humeral bnstle, at least one sternopleural, and two or more discal setulae on the 
seutellum besides the long marginal bristles The curved bnstle at apex on outer, 
or anterior, side of hmd tibia, which it possesses in common with HtppeUxtes, is 
sometimes very Bhort The genus belongs to the subfamily Osoinw&e, the costa 
being continued to apex of fourth vein and the hind tibiae having a flattened 
sensory area at middle on dorsum. 

Nothing is known of the habits of the species, but in the adult stage Eippe- 
lates is very annoying to persons in North America by bussing round the face in 
summer and getting into the eyes and nostrils, evidently attracted, like Phortica 
species, by the perspiration 

I have before me three speeies, none of which agrees with the description of 
nuitoeta Becker, the only Australian species so far known. 

K$y to Bpeow 

1. Wmg with a large blade patch in middle covering about one-third of its area, 
arista practically nude, not twice aa long as third antennal segment, 
femora largely blade ...... ... < omatipenms, nsp. 
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Wings not so marked, either hyaline or faintly marked along the costa with 
pale brown, fiemora yellow . ,, . .3 

3 Dorsum of thorax fulvous yellow, very distinctly shmiQg, with very famt 

pruinestence third antennal segment largely brown, arista with its 
longest hairs about as long as its basal diameter, costa of wing rather 
noticeably browned from apex of first vein to apex of fourth , • . 

brunn&corta, nap* 

Dorsum of thorax gray-brown, but little shining, gray pruinescent, wings not 
marked as above ., . 4 

4 Ansta densely short-haired, the longest hairs fully as long as its basal 

diameter , * . dupheata, n Bp 

Arista almost bare « .. *.fHMtfseta Becker 


Parahippklatbs ornatipennis, n.sp 

? —Frans black above, yellowish in front, with dense pale gray pnunescence, 
yellow on anterior third and m front of ooelli, face yellow; occiput blade; cheeks 
densely white pruinescent, antennae rufous yellow, with some white pruinescenee; 
ansta yellow, brown at base, palpi yellow* Dorsum of thorax shining chocolate- 
brown, with a broad yellowish-gray vitta between anterior doxsoeentrals, which 
extends but little beyond the suture; souteQum coloured as mesonotum, with a 
large gray pruinose spot on each anterior lateral angle, pleura silvery gray 
pruinescent, except on extreme upper margin* Abdomen coloured as mesonotum, 
all of first visible tergite and the sides of the others silvery pruinescent Legs 
fulvous, coxae, femora except apices, a median band on hind tibiae, and the 
apical two tarsal segments black* Wing veins yellow on basal half, fuscous be¬ 
yond, a broad blackish band fills all the disc from a little beyond apex of first 
vein to apex of second, over the wing as far as fifth vein and to slightly beyond 
outer crossvein Knob of halteres whitish 

Ocellar triangle indistinct, one pair of very noticeable mterfrontal bristles, 
cheek about three-fourths of the eye height, the latter longer than high; vibrxsaal 
angle not much produced, the vibnssae small and weak, simple, antennae small. 
Thoracic dorsocentrals 1 + 3; anterior acrostichals indistinct. Legs more slender 
than usual, tibial spur very small and weak. Outer crossvein at not over its own 
length from apex of fifth vein and fully twice as far from inner crossvein. 

Length, 3.6 mm 

Type, Chelsea, Victoria, Sept 38,1910 (F E Wilson). 

Parahifpelates rbunnkioosta, n.sp 

3—Head fulvous yellow, cheeks and face paler, with a whitish bloom; third 
antennal segment fuscous, yellow at base; palpi yellow; proboscis yellow, brown 
at apex Thorax fulvous, almost glossy, With very famt ycQowish^gray prom- 
escencc Abdomen concolorous with thorax, but crushed in type so that no mark¬ 
ings show Legs fulvous, apices of torsi shghtly darkened. Wings hyaline, with 
a faint brown shade along costal half from apex of first vein to apex of fourth, 
Halteres yellow 

Eyes subnude, frons half of the head width; triangle extending to beyond 
middle of frons; in ter frontalis with black setulse, the median series long; third 
antennal segment not longer than wide; ansta pubescent, about three times a* 
long as third antennal segment; vibnssal angle fesfcmctty produced, earn 
ly long and one short bristle present; cheek a little less than hatt of Vt* 
height, the eye higher than long Thorax with 1 + 3 dorsoosntrals, aorosf^Md* 
well developed, divergent posteriorly*, scutellum flattened on disc, Spur aiHw 
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tibia about as long as tibial diameter, strong Section of costa before apex of 
second vein fully 1.5 times as long as the section beyond it, veins 3 and 4 
parallel, last section of 4 about 1 75 times as long as preceding section, outer 
crossvein at about 1,25 its own length from apex of fifth, the latter not reaching 
margin of wing. 

Length, 4 m 

Type, Darwin, Queensland (G F Hill). 

Pabahjppblates duplicata, nap. 

<f—Head testaceous yellow, with yellowish prumeacence; a large spot on each 
side of upper half of occiput, ocellar spot, arista, and apex of proboscis fuscous, 
frontal triangle more densely pruinescent than remainder of frons Thorax 
broadly fuscous on middle of dorsum, margins of mesonotum and pleura rufous 
yellow, lower half of stemopleura black. Dorsum of abdomen coloured as disc 
of mesonotum, hind margins of tergites and the venter rufous yellow, hypopyguxm 
shining black Legs tawny, the apices of tarsi hardly darker Wings grayish 
hyaline, veins brown. Halteres pale brown. 

Frons at vertex well over half as wide as head, narrowed anteriorly; inter- 
frontalis with rather strong setulae, antennae small, third segment rounded, not 
longer than broad, ansta with dense black hairs, the longest of which are fully 
as long as its basal diameter, eye elongate oval, longer than high, face almost 
vortical; cheek nearly two-thirds as high as eye, vibnssal angle with two short 
equal black bristles. Thorax as in preceding species. The glossy black hypopy- 
gwm conspicuous, almost knob-like Spur on hind tibia distinct but not pro¬ 
minent Section of costa before apex of second vein about 1.25 tunes as long as 
the section beyond it; veins 3 and 4 subparallei; outer crossvein at fully twice its 
own length from apex of fifth, the last section of fifth about equal to penultimate 
section of fourth, the latter barely half as long as ultimate section of fourth 

Length, 2.75 mm. 

T^TMelville Is, NT. (G F Hill). 

Pa&ahippblates NUoiBHttA Becker. 

“Thorax und schildschen graubraun, kaum etwee glansend, Acrostikalboreten 
in swei Reihen divergierend; die fteihe der Dorsocentralborsten nut je vier 
longeron Borsten Schildschen und stemopleuren dam Gattungekarakter gemass 
behaart Oder behorstet; Brusteeiten un ubngen gans mattgrau.—Kopf gelb; 
Angen klein rand und nackt, Stum hinten doppelt so breit ern Auge nut 
einem Ziemliob hrnten, aber nnr bis zur Stinmtte reiehenden rostgelben, etwas 
graubraun bestaubten Seheitddreieck; Stimflaehe sparlich scbworz bebaart, on 
den Augenraadern ungefahr je dm Orbitalborsten. Fabler rotbgelb; dnttes 
Olmd fast rund klein, an der Spitee gebraunt mit einer langem fast nackten 
Bowie. Mtmdbottte vorhanden. Racket* gelb, so breit wie 2/3 des vertikalen 
AngeadurchmesSere; Taster gelb; Russel restbraun, gbuumd unt etwas gekneiten 
sotanatai Sangfiaehen. HJnterieib gelbgrau mit imdeutlichen braunen Yorderran- 
binder deu&qh und am Hypopyghutt siemlich long aebwarz behaart. Schwinger 
wetafab Beine rothgd k* TarsengMer kaum etwas verdunkett; Hmtersehumen 
nut dsatitahem krommen schwarsen Bom, Flugel deutheh etwas bratut mit ganz 
.derselben Aderung wie hei der torigen Art Lange des Korpm 3*8 1/2 mm/' 
Sydney, Botany Bay, 
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Family AGROMYZIDAE 
Agromyza abtemisiak Kaltenbach 

One female of this European species is before mo from Botany Bay, NSW 
(H Petersen) It was submitted for identification by Dr C F Baker of the 
Philippine Agricultural College 

Colour deep black, shining, the frons, face, and lateral margins of mesonotom 
lemon yellow Logs entirely black. Knobs of halteres yellow Outer crosavem 
very little beyond apex of first vein, last section of fifth vein twice as long as 
preceding section Thorax with two pairs of dorsocentral bristles 

Length, 1 75-2 5 mm 

The species has been found commonly in North America, where it has been 
known under the following names platyptera Thomson, coronata Loew, jucunda 
vd Wulp, malvae Burgess, and lateralis Williston It has been reared from 
larvae mining m goldenrod (Solidago) , sunflower ( IleUanthus ), aster, Verbena, 
and Arlemma 

Phytomyza atricornis Meigen 

One female submitted along ^ith the above and from the same locality 

Evidently a cosmopolitan species, as it occurs in Europe, North America, 
Canary Islands, Formosa, and Australia, so far as known at present 

Black, opaque gray prumescent, without vittae on thorax Head black, frons 
and face yellow, antennae and palpi black, the latter not dilated and the arista 
normal Thorax with four pairs oi dorsocentral bristles and no senate acro- 
stichals Scutellum gray Abdomen without conspicuous yellow markings Legs 
including fore coxae black, apices of femora yellow Wings hyaline, first section 
about 1 3 as long as the next two combined, second lesB than half as long as 
third 

Length, 1 6-2 mm 

The larvae feed m many plants including the genera Chrysanthemum, 
HeUanthus, Engeron, Senecto, Sonchus, Taraxacum, Lactuca, Centaurea, Scabtosa, 
Knautta, Isatts, Ononis, Phaseolus, Ptsum, Brassica, Stnapts, Cheiranthus, Lepi- 
dmm, Gdleopsis, Lmana, Phlox, and Papaver 
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THE HIGH TEMPERATURE ORGANISM OF FERMENTING TAN-BARK 

Part iv The effect of chill* 

By R Grmg-Smith, D Sc , Macleay Bacteriologist to the Society 
[Read 28th November, 1023 J 

The fermentation ol liumate, etc , described in Part n, and oi some carbohy¬ 
drates had been tested by suspending or dissolving them in u solution of am¬ 
monium sulphate, magnesium sulphate, citrate of potash, and sodium phosphate 
and it was believed that the citrate was not fermented by the organism The 
reasons tor the belief were as follows — 

1 A control test with 30 cc gave 2 mgr ms of carbon dioxide on the second 
day and 1 more l>> the sixth when the experiment was stopped 

2 Raw starch with 30 cc gave 3 mgrius on the first and 5 more by the 
seventh day 

3. Hydrocellulose with 40 c e gave 10 mgrms by the fifth and 2 more by 
twelfth day 

4 Charred cotton wool with 40 cc gave 13 mgrms by the seventh and 5 
more by the fourteenth day 

6* Inulm with 30 c c gave 0 mgrms by the second, 2 more by the fourth, 8 
moro by the eighth and 3 more by the ninth! a total of 22 mgrms m nine days 

Allowing for some carbon dioxide contained in the original solution and 
adsorbed on the solids as m hydrocellulose and mulin, these quantities were within 
what was considered as being the error of the apparatus 

It came therefore as a surprise after much work had been done with this 
supposedly inert medium to find that a control gave a considerable quantity of 
gas The fermentation began on the sixth day 

Carbon dioxide from 0 09 gram citrate In the medium 


naya t 9 7 8 9 10 

Aggregate yield 8 80 41 05 08 


From this it is dear that citrate m fomented by the baedlas and it i* also 
dear that under some condition* it u not Quite a number of experiments were 
made to determine what these conditions might be Some of the experiments 
gave result* that were not understood end which suggested further tests, but many 
led to nothing Gradually, however, it was realised that possibly there might be 
a toxin associated with the bacteria. Experiments were made with cultures con¬ 
sisting chiefly of rods, with cultures consisting chiefly of spores, with steamed and 
with unstearned cultures, but all gave indecisive results 

The toxin idea was tested by eentnfngalismg a suspension of cells end com¬ 
paring the activity of the washed bacteria with the same volume of the original 
suspension. The roes of the bacterium was one which had actively fomented 
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paper that had been tempered by Asp fwmgatvs It seemed to be inactive to¬ 
wards citrate for a steamed culture, presumably consisting of spores, produced 11 
mgrms of carbon dioxide m 20 days from citrate and an unsteamed control gave 
8 mgrms It was considered to be suitable for testing the point in question* 

A seven days old culture of this race was used, half an agar slope being 
suspended in 6 c c of distilled water 


Table f Carbon dioxide in mgms, aggregate amounts 


Days 


2 

3 I 

5 

6 

8 

1 —0 

3 e ci of suspension centrlfugsllsed 

9 

19 

AD 

68 

69 

2 —0 
8 —1 

8 c c of suspension 

0 c c of suspension 

10 

16 

trs 

97 

ce 

88 

B 

66 


Centnfugahsing the suspended cells and thereby removing the easily diffusible 
byproducts did to some extent accelerate the fermentation, for No 1 fermented 
more rapidly than No 2 The subsidiary test, No. 3, is rather interesting and it 
zs difficult to understand why a heavier seeding should prohibit fermentation. 
The suspension was added to No 3 half an hour after No* 2 and it may be that 
the longer action of the distilled water was responsible 

A second test was made with a two days’ culture. The fermentation flasks 
were seeded half an hour after the preparation of the suspension 

Tab1« U—Carbon dioxide In mgras Aggregate amount* 


1 —0 4 e o of suspension, cenirlfugallied 

2 —0 4 e o of suspension 
8 —0 02 o e of suspension 
4 —1 0 c c ot suspension 


2 4 6 

17 60 60 

12 20 87 

0 20 22 

— as 


The results confirm the previous experiment as regards the enhanced effect 
following the washing of the bacterial cells. It also confirms the inhibiting action 
of the larger seeding, viz, I e.c 

In the next experiment, one ce of a suspension was eentnfugahaed to sea 
if the removal of the diffused bacterial byproducts would overcome the negative 
result which had hitherto followed the addition of this quantity of suspension to 
the nutrient citrate solution A twenty hours' culture waa first used and half an 
agar slope was distributed in 6 cc. of water The amounts of carbon dioxide 
that were evolved did not show the differences that bad previously been obtained 
and the experiment was stopped on the second day. The half of the 

slope, which had been kept at 60° for three days, was used for repeating the 
experiment In the repetition, Nos 3 end 4 were stopped on the fifth day to 
make room for other tests 

Tab), lit —Carbon dioxide in manna Afiracat. araonnU 

Ago of Bending culture 
l)fiyn 

J —1 c c of suspension centrifugal i»#d , 

J —l c c of suspension „ 

7 — o 02 c r of suspension . 

4 —o 2 c c of suspension 

The older culture was much slower in starting and from the results of several 
experiments with 0 02 c c. of suspension, it appeared that a on* day'a oolture 
started to ferment during the first day, * two days M esdtora tft tbfr fNfitSSlSr 
of the second day and a three days old eutture at the bsflMof Of 4#. 
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The point about the experiment is that the elimination of the suspension 
fluid by oentnfugalisation bad bttlo cfleet m removing any inhibiting substance 
As living bacteria were in the fermentation flasks on the 8th and 11th days, it is 
difficult to understand why from three (Table l) to five (Table w ) times the 
number of (ells, added to 30 cc of citrated nutntne fluid should result in an 
inhibition of the fermentation 

As it seemed possible that the simple sedimentation was not sufficient to 
eliminate all the inhibiting substance another experiment was made and m it the 
cells were sedimented, again suspended m water and centnfugalised It was con¬ 
sidered that tiie double sedimentation might have a beneficial effect An old cul¬ 
ture (12 days) wa*> taken to emphasise the point, but as the treatment did not 
induce the bacteria to ferment, the experiment was stopped on the ninth day. 
Even the fluid seeded with 0,02 cc did not ferment A four days old culture 
was tested in the same way and with the same result The experiment was stopped 
on the seventh day A two days' culture was then tested with Bomewhat better 


results 

Table It —Carbon dioxide m 

mgrms 

Aggregate amounts 




Dajs 

2 

3 

4 

ft 

7 

0 

10 

1 —1 c p suspension, sells washed once 

— 

— 

— 

—. 

10 

— 

1G 

2 —1 c e suspension untreated 

— 

— 

— 

— 

6 

— 

10 

9 —0 02 o c midpen« ion 4- unhflated auper 
natant fluid ot 1 

_ _ 


_ _ 

j _ 

ft 

__ 

7 

4 —O 02 c o suspension 4* heated super 
natant fluid of 1 

„ 

__ 

_ - 

_ 

s 

_ 

ft 

ft —0 02 c o suspension, 00 minutes alter 
preparation 


. 

18 

20 

85 

Bl 

66 

6 —“0 02 c c suspension upon preparation 

19 

20 

86 

45 

bl 

73 

78 


The flasks were tested on the seventh day by abstracting small loops ot the 
fluids and smearing them on saccharose media Flasks 1, 5 and 6 showed a 
growth of bacteria, the others did not Large loops on the ninth day showed that 
living bacteria were in all the flasks 

In No 1, the bacteria were centrifugalised and washed with 1 c c of steiile 
water end again centnfugalised. Half a cc of the supernatant mother liquid 
was heated in boiling water for half an hour, cooled and to it was added 0 02 c c. 
of the ongmal suspension After standing for half an hour the suspension thus 
treated was added to 30 c.c of citrate solution contained m the fermentation 
flask (No 4). No 3 was a control to the last inasmuch as the half co of 
supernatant mother liquid, derived from a duplicate sedimentation, was not 
heated No 5 was added to the fermentation flask at the same time as Nos 3 
and 4. 

The experiment showed that if there was a substance capable of preventing 
fermentation and associated with the bacillus, the washing with water did not re¬ 
move it The addition of the supernatant mother liquid to 0 02 c o of suspension 
in Nos 3 and 4 suggested that there was something of an inhibiting nature m the 
centnfugalised liquid and that it was not affected by half an hour's exposure to 
98°. There is also the suggestion in Nos 5 and 6 that the time during which 
the water was in contact with the cells had an influence The longer the contact, 
the slower was the fermentation in starting 

The replacement of the water b> nutritive fluid less citrate was the next step 
and the saline suspension was added m increasing quantities The results were 
erratic and as this could not have been brought about by the water as such, the 
idea was formed that the bacteria bad really been influenced by the lowered tem¬ 
perature. They had been chilled by having been taken from the incubator at 60° 



620 rax high temperature oboakisu or nawonDora tw-iisk, i»i 

imd distributed in water or saline at 24° (laboratory temperature at the time) 
and maintained at this for a variable period before being pnt into the 30 ox of 
cold nutritive fluid Once the flasks were seeded they were generally pnt straight¬ 
way into the apparatus at 60° 

The idea was tested in set 2 in which the bacteria were suspended ut saline 
and again m set 3 where water was used. In sets 2 and 3 the bacteria were kept 
at 60° 

Tibbie v — -Tbe Chilling of the Bucponawn 



Bet 2 Bet 8 

60° 80° 



The plus sign in the table means that the fermentation had begun either in 
the morning or in the afternoon of the first day, while tbe negative sign generally 
means no fermentation although sometimes it represents no determination, as in 
Table iv (9th day) 

The comparison of sets 2 and 3 with set 1 shows a regularity in the fermen¬ 
tation when the bacteria were maintained at 60° by distributing them in fluid at 
that temperature and adding the suspension to tbe previously warmed nntntive 
fluid 

It is clear that much of what was previously considered to be a toxic or in* 
hibitive effect was the result of this chilling of the cells* But there is probably 
something more than this, for the flasks of sets 2 and especially 3, seeded with 1 
and 2 c c of suspension, show a retardation of the fermentation 

Thus there remains the probability of there being a toxin associated with the 
bacteria and it is possible that the chilling augmented the activity of this hypo* 
thetical substance 

The chilling effect was manifest when the cells were suspended in much 
water On the comparatively dry surface of agar they are not so affected by 
cold This was noted in the following in which the nutritive fluids in the fliu&s 
were seeded with bactena taken directly from agar slopes. Hie infested cold 
flasks were allowed to stand for five minutes before they were connected up in 
tbe fermentation apparatus 



Table vi —Tlie Chilling of the Bacteria without previous Buipeaaion la Water 


Days 

1 —<14 hours' culture into cold fluid 
2—24 hours ? culture into warn fluid 
A -—4H hours' culture iato cold fluid 
4 —48 hours' culture into warm fluid 
ft —Ah No l-|-24 hours at 25° 


1 

8 

a 

4 

10 

1ft 

25 

99 

ft 

84 

40 

M 

7 

17 

29 

98 

8 

29 

27 

99 

10 

19 

29 

89 


The influence of tbe chilling is seen when Noe 1 and 2 are compared* The 
difference between Nos 3 and 4 is not so marked. It is possible that the 
flasks been kept cold for a longer tune than 5 minutes the differences might Have 
been more pronounced Some teste such m No. 6 were n»fe vrith tfttt 

had been incubated at C0° and then allowed to staajd at the laboratory temperature 
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for a day or two. They fermented much the same as Noe 1 and 3 and indicated 
that chilling had little effect in the absence of a volume of water 

It baa been shown that large volumes of seeding suspension crested an in¬ 
hibiting condition and an experiment may be quoted in which the addition of 
large and small quantities of dry cells was tested. 

Two cultures were used, one of a single day’s, the other of a five days’ growth. 
A small and a large amount of each were introduced directly into the nutritive 
fluids which were in all probability cold, for the experiment was made at a time 
when the influence of chilling bad not been recognised The small seeding was by 
means of a trace of bacterial growth at the tip of a platinum needle, the large 
seeding was half a small platinum loop. 

Table vii —timall versus Urge Seeding* without previous Suspension In Water 


Days 

1 —One day’s oulturs, small seeding 

9 —One day’s culture, large seeding 

a 

i 

3 

18 

4 

27 

A 

43 

4 

5* 

A 

7 

8 —‘Five days’ culture, funall seeding 

6 

la 

21 

36 

4,—Five days' culture, large seeding 

7 

15 

21 

30 


* A small loop of the fluid contained about 100 cells 

The respite showed that a small seeding of a one day’s culture was far 
superior to a large seeding but that it did not matter how much of the older 
culture was used 

In the early work, when it was believed that citrate was not fermentable, the 
culture fluids had been seeded cold with large loops of 20-hour agar cultures 
exactly the same as with No. 2 of the table and the same negative result always 
followed 

A confirmation was made with the old and with a new race of the bacillus 
A loop of fluid in contact with fermenting alley-bark had been spread on an agar 
•lope the previous day and the growth that developed was used* After seeding, 
the flasks were allowed to stand at the laboratory temperature before being con¬ 
nected up in the fermentation apparatus. 

Table yIU —Small versus latge Seeding* 


Set 1 Be t 3 Set 8 

i a a 4 e a a « 7 IT* - ** 

_ — 14 -12 58 

« + 17 si 10 aa ia as 

— ---- - 2 is ai — a 

— 4- Ifl 88 — 1 

— 4- aa as aa 37 


0m 

Age qI culture 
1 ,—One day 

9 —One d*y 
8 —One day 
4 —Ob* t 

a —Two 

t —Tern 


W 

> Sr* 

» d»y» 


Bum 

B.W 

HMr 

old 

eld 

old 

did 


Seediai 

mi.11 

ltff. 

Mali 

.mail 

1M«. 


Tint first set oonfinned the previous finding as shown in Table vii The 
second set also confirmed it as regards the new race but (be old race gave 
irregular results. In the third set, the behaviour of the 20-hours' eplture was 
similar to the first set. 


*It la a comparatively easy matter to obtain a culture of Cm high temperature 
organism from alley-barb A few grams of bark a» heated in a flask at MO® for 
an hour. Upon cooling, 28 c.c of a solution containing ammonium phosphate 
0,4%, anhydrous magnesium sulphate 0.1% are together with a gram of 

saccharose. After two day* at S>°( a loop of the fluid smeared on a saccharose- 
, agar dope shook! chow many colonies of the bacterium. ' 
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A certain amount of irregularity ih to be expected in biological expenments 
such as these and it becomes advisable to consider a number of experiments as a 
whole When this is done with Tables \i, vn and vm we see that the inhibition 
of the icrnuntation of citrate was caused by at least thiee factors The first 
was the use ol Jaige seedmgs of bactenol cells The second was the chilling that 
the bacteria reconed when introduced into cold culture fluids and the third was 
the utilisation of races of bactena more or less unaccustomed to citrate There 
was no question of the action of water as such, for the bactena were taken from 
agar slopes and distributed directly into the citrated nutritive fluids 

Cold by itself does not seem to have an injurious effect upon the bacterium, 
it is the combination of cold and mass of water The bacteria that, as cultures 
on agar slopes were allowed to stand at laboratory temperature for one or two 
days, were as actne at the end as at the beginning of the interval This was 
shown in Table vi, No 5 and with others unrecorded 

From a review ot the work that has so far been done regarding the fermen¬ 
tation of citrate, it is clear that when & large number of cells are used, with or 
without a previoub suspension in water and they are allowed to become chilled, 
there is a lowenng of their vitality in some way so that they become unfitted to 
ferment citrate Exactly how this occurs is not yet evident, although Table iv 
indicates that there may be formed some inhibiting substance which is not en¬ 
tirely removed by washing the bacterial cells This suggests that the inhibiting 
substance either diffuses slowly from the cells or that it is slowly produced by 
the action ol water from a parent substance 

While Table i\ gives the suggestion of an inhibiting substance or toxin, the 
proof is given in the following The bactena on a four days' slope of saccharose- 
citrate agar were distributed in 10 c c of cold (22°) water and, an hour after¬ 
wards, the volume was mode up to 150 e c 

The suspension was filtered through a porcelain candle and the first runnings 
were as usual thrown away Forty cc of the filtrate were shaken with 0 5 gram 
of fuller’s earth which had been previously ignited, treated with hydrochloric amd 
and washed After contact for twenty minutes, the suspension was filtered and 
refiltered through paper until a brilliant filtrate was obtained Fifteen c.e of 
this fuller’s earth filtrate were put into a fermentation flask, 15 cc of the un¬ 
treated pmeelam filtrate went into a second flask and 15 c c of water was pipetted 
into n third flask To each of these three flasks wait added 16 cc of an am¬ 
monium iHulplmte-citrate solution of double strength The flasks were wanned to 
00° and a small seeding of a 20 hours’ culture of the bacillus was introduced into 
each The time occupied from start to seeding the flasks was two hours and ten 
minutes 


Table ix—The Bacterial Filtrate Four day*' culture in water 


Bnje 13846678 

1 --'Porcelain filtrate — —• — — — —* 9 

2 — Portelain filtrate treated with fuJltr'i earth 4 10 4- 66 84 4- 4- 67 

8 —-Water tonlrol — — 4 . U 24 99 44 81 


From the table it is seen that the porcelain filtrate contained an inhibiting 
substance as the water control began to ferment sooner. Bnt on the other band, 
the fuller’s earth filtrate began before the control and appeared to contain an 
accelerating substance Whenee this came is a problem which future work must 


•The porcelain filtrate (No 1) on the second day contained 7 cells m d,01M 
cc and on the sixth day, 10 cells 
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solve Did the colloid convert the inhibiting substance into an accelerating sub* 
stance or did the porcelain filtrate contain a mixture of retarding and accelerating 
substances of which the colloid removed the first? Fuller’s earth was employed 
because an investigation into the effect of colloids, such as kioselguhr and fuller's 
earth upon fermentation, was proceeding at the same time and fuller’s earth had 
been found to give a stimulus to a slow fermentation 

Before proceeding to draw conclusions regarding toxins, the experiment was 
repented with variations Instead of a four days’, a two days' culture was sus¬ 
pended in water The result appeared to show that it was too young, there did 
not seem to be enough inhibiting substance m the filtered suspension to show 
pronounced differences Then a three and a four days' culture were used Dur¬ 
ing the tests, certain extensions were introduced to amplify the experiments The 
porcelain filtrate was boiled for an hour under an inverted condenser to note the 
effect of boiling It was also shaken up with alumina cream in the proportion of 
49 e c of filtrate to 1 c c of cream The idea was to see if the electro-positive 
alumina behaved like fuller's earth 


Table x —Tho Porcelain filtered bacterial Suspension 


Bet 





1 



2 


3 




4 



A go 

of culture In days 



Two 


Three 

Four 



Four 



Days of fermentation 




1 2 

8 

2 

3 

1 

2 

8 

1 

2 

3 

4 

6 

1 —Porcelain filtrate, 

untreated 

= t 

82 

— 

7 

— 

14 

81 - 

- 

— 

— 

—- 

2 

fl —Porcelain filtrate. 

boiled 


80 

5 

20 

— 

10 

30 - 

— 

6 

14 

26 

89 

# — 

-Porcelain filtrate 

shaken 

with 














fuller's 

earth 


*4" *4- 

46 

8 

80 

+ 

18 

48 - 


8 

18 

88 

60 

4 — 

-Porcelain filtrate* 

shaken 

With 













alumina 

cream 


+ + 

40 

fl 

21 

+ 

20 

42 — — 


6 

28 

5 —Water control 




- T 

28 

— 

7 

+ 

31 

46 — — 

5 

13 

19 

Bat 




r> 




fl 



7 




8 






Four 




Fom 



Five 



live 


1 

2 

8 

4 

5 0 

7 

1 3 

8 


1 2 

A 


1 

2 

a 

1 

— 

—- 

— 

—- 

—• 

3 


18 

24 

— 14 

24 


7 

16 

27 

2 

8 

7 

18 

28 



+ 

28 

89 

— 19 

29 


9 

21 

87 

8 

— 

— 

10 

2t 

82 44 60 

7 

18 

80 

— 22 

81 


8 

19 

81 

4 

5 

17 

85 

GJ 



7 

14 

26 

„ 

4- 26 

37 


10 

26 

41 

8 

— 

—. 

8 

12 

28 84 * 

Ifi 

fl 

15 

81 

20 

85 


e 

28 

Al 


Notea on Table x—Seta 1 and 52 filtrate of iace 7 (the stock race) seeded 
with tbe same race Set 3. filtrate of race 7 seeded with three drops (0 15 c c) 
of a warm (60°) suspension of same race Set 4 filtrate of race 7 seeded with 
one drop of a recently isolated race. Set 5 as set 4, on the third day a luge 
loop (0 0115 cc.) of the flrnd of No 1 contained 0 cells and on the sixth day 18 
oells. Set 6 filtrate of new race seeded with the same race Set 7 filtrate of 
race 7 seeded with the same race. Set 8: filtrate of race 7 seeded with the new 
race. 

The new rare of set 4 had been Isolated from allev-bark six weeks before the 
test was made and the new race of set 5 had .been obtuned from the same cus- 
pension of alley-bark four weeks later. The stock race 7 was the offspring of a 
colony from the non-fermenting fluid of Tabic vlu, set 2, No. 5, which itself 
had been seeded with an old race, It had been transferred on saccharose citrate- 
agar daily for about a month. 

In these testa, the most pronounced uihibitive action *w obtained with sets 
4 and fl. At one time it was considered that the rapid fermentation of seta 1 and 
2 was caused by the cultures of two and of three day* being too young and there¬ 
fore containing an insufficiency of tbs inhibiting substance to retard the fermen- 
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tation to on extent which would show marked differences m the tests. It was 
considered that a four days’ culture would show the differences more clearly Set 
3 did not bear this out and it was then believed that the reason lay in the seeding 
being too gicat With a smaller seeding the results were better and sets 4 and 6 
were considered to be very satisfactory, On continuing the work, however, it 
was found that there was something more than the seeding necessary to explain 
the sharper cut experimental work Sets 6 and 7 fermented quickly and both had 
leceived a small seeding 

Tiie results of sets 4 and 5 as compared with sets 6 and 7, showed that the 
most dearly cut differences in the individual tests were obtained when one race 
was used for preparing the filtrate and another was employed for the seeding. 
When this was done, the filtered suspension, as in sets 4 and 5, was pronouncedly 
mhibitive but when the same races were used both for the suspension and the 
soeding, the filtrate was not so clearly mhibitive. If the inhibiting substance 
should prove to be a toxin, it would seem that the race is not so sensitive to its 
own toxm as another race, it has become accustomed to it and is to a certain 
extent immune 

But the reason for the sharply cut differences between the individual tests 
lay in something deeper than the use of different races, for set 8 which was de¬ 
signed to prove the contention and which should have duplicated set 4, failed to 
do so, there was only a mild mhibitive action 

In sets 3, 6, 7 and 8, the amounts of carbon dioxide given off during fomen¬ 
tation show a comparatively similar speed of fermentation and the figures look as 
if we would be justified m endeavouring to strike an average in order to arrive 
at an approximate idea of the nature of the fermentation. 


Table x, a—Average of Seta 8, 6, 7 and 8 of Table x 


Day* 

2 

8 

Porcelain filtrate, untreated 

14 

27 

boiled 

IS 

81 

with fuller’a earth 

IS 

84 

with alumina 

31 

sc 

Water control 

30 

84 


The average shows in a dearer fashion what has been gathered, generally, 
from the examination of the results of the individual sets. The water m which 
the bacteria were suspended contained a substance which inhibited the growth and 
fermentative activity of the same bacterium and this substance was partly des¬ 
troyed by boiling and by fuller’s earth and completely removed by al uminium 
hydrate 

When set 6 showed a fermentation in all the tests at the end of the first 
day and when, m addition, some teats seeded with a large quantity of young cells, 
similar to Table vu, No 2, also fermented by the first day, it became evident 
that the bacterium had undergone some alteration. It was not so mhibitive as it 
used to ho Moreover the inhibition vaned from time to time. In seta 4 to % 
all of which lmd been done m 'the month of May, there bad been an evident 
alteration for sets 4 and 5 were different from sets 6, 7 and 8. The reason for 
this, after the behaviour of set 8, was not understood and in casting about for an 
explanation, some earlier notes upon the growth of the organism ware fMfetu* 
bered. It was recalled that the bacterium grew on saccharose citrate-agar, some¬ 
times as an opaque and sometimes as a translucent colony. In the earifor work, 
the difference was explained by the presence of spores in the opaque colony %md 
their absence in the translucent; the opacity seemed to be caused by the as* 




BY fi. aHEtO-SMITH 


631 


of light rather than by the presence of a pigment. Under the lens, the trans¬ 
lucent colonies had a waved margin, the opaque were white and with a margin 
like B. Bubtiha The translucent colonies were spreading while the opaque were 
restricted Microscopically, the opaque colony had a grey opaque centre with 
wavy wool-like tufts stretching towards the clear margin, the edge of which was 
undulate or arose. The translucent colonies were brownish, translucent and finely 
granular with an absence of the wool-like structure. 

A fluid which had been seeded with the stock race was stroked on agax and 
about 5% of the colonies that developed were the translucent kind, the rest were 
the opaque type When these were picked out and sown upon agar, the types 
remained fixed for at least a week during which some tests were made with them 

Films of the translucent or T type showed irregularly staining rods, debris 
(degenerate rods) and no spores The opaque type, 0, showed well-stained rods, 
many spores and little debns It seemed as if the T race were very delicate and 
easily destroyed while the 0 race was of a hardier nature 

On saccharose citrate agar coloured with bromthymol blue, the T race in 1, 
2 and 3 days showed an acidity of pH 6 4, (5 2 and 6 8 while the 0 race showed 
6 6, 6 6 and 6.8 A recently isolated race, X , from alley-bark showed 6 8 during 
the three days The translucent races therefore form more acid from saccharose 
than the opaque races 

Heavily seeded into 10 c.e portions of ammonium-sulphate citrate fluid, m 
Freudenreich flasks, the 0 race became turbid and deep blue, pH= 7 4 or over 
The T race remained at 7 0 for two days and then became 6 6 A large loop, 
holding 11 mgrms. of the latter was sterile on the second day It was again 
heavily seeded and on the following day a large loop was found to contain six 
colonies or cells It was again seeded strongly but did not become alkaline. 
There was a great reduction of the living cells for the flask was seeded with about 
half an agar dope five times in ten days and at the end of the period a large 
loop contained only ten living cells. 

An experiment was made with a porcelain filtered suspension of a four days’ 
culture of the T race but the filtrate did not inhibit the recently isolated race X 
On the third day duplicates had yielded 46 and 48 mgrms of carbon dioxide 
while water controls gave 38 and 40 mgrms 

As the filtrate of the T race was apparently incapable of inhibiting the 
opaque race, a trial was made with the O type. A four and a five days’ culture 
were suspended in 300 eo. of water and filtered A portion was treated with 
alumina cream and filtered. After receiving an equal volume of double strength 
of ammonium sulphate-citrate fluid the warmed 30 c.c portions were seeded with 
drops of warm suspensions of various races. These have already been alluded to 
with &e exception of race 7 which was obtained on the previous day from an old 
culture of the date of Table x., set 4. 


Table xl —'Pomlabt filleted eoeponekm of Race O 


Bar* 

1. Filtrate leaded with race O fopaqfe*} 

S X (sew) 

S T (ttrattaJuceat) 

4 7 Citae*) * 

fi Water control seeded with race . 


7- 

t 


Filtrate *f dtaatlfia seeded with race O 


1 

3 

8 

4 

IS 

38 

88 

40 

10 

33 

87 

63 

—' 

30 

41 

67 

10 

80 

43 

64 

BO 

43 

00 

08 

IQ 

48 

as 

61 

4 

30 

4B 

60 

8 

84 

43 

67 


8 

10 


4 

60 
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The filtrate of the opaque race inhibited the translucent races but only 
slightly cheeked the opaque race for No 1 did not ferment so speedily as No. 5, 
the eontiul The opaque race; 0; isolated from the stock culture appeared the 
some as the race, X, recently isolated from alley-bark and it may therefore be 
regarded ay being the normal type Race 7 was far more sensitive to the by¬ 
products of the opaque race than race T and yet these races had much in common 
Both gave translucent colonies on saccharose citrate agar although it was con¬ 
sidered that race 7 inclined more toward the normal typo than race T It was, 
however, rather difficult to classify them because much seemed to depend upon 
the moisture in the medium 

The water control, No 6, seeded with race 7 began to ferment between the 
4th and 5th day while the filtrate, No 4, although containing living bacteria had 
not begun on the 7th day During this time, the fluids in Nos 4 and 6 had 
been maintained m the neutral condition by the addition of drops of dilute am¬ 
monia. Once fermentation had begun, the fluids became alkaline and remained 
so 

From the fact that the filtered suspension of the translucent race did not 
inhibit the opaque race X, and that the filtered suspension of the opaque race 
did inhibit the translucent race T and especially 7, it is probable that the irregular 
fermentations recorded in Table xn were due to the employment of mixed types 
The stock race 7 may at one time have consisted chiefly of the opaque and at 
another of the translucent races 

This is the more pi obable because although the types seem to be fairly stable 
when cultivated on agar they are not so stable m fluid culture For example in 
the last experiment the opaque race became translucent m No 1 and a mixture 
of opaque and translucent races in No 2 The translucent race was stable in 
Nos 3 and 4 but became opaque in Nos 9 and 10 

In a further experiment in which the filtered suspensions of two opaque races 
were tested against the transparent races 7 and T, it was found that race 7 
which was inhibited m Table xi was only retarded to a slight extent Race T 
was moie affected but thero was no pronounced inhibition 


Tablo xn -"-Translucent races in Altered suspensions of opaque races 


Huy# 

1 

3 

8 

Filtrate 0 seeded with race T 

4 

31 

34 

X T 

— 

20 

24 

Water control T 

— 

12 

39 

Filtrwte O seeded with race 7 

+ 

S3 

30 

X 7 


24 

83 

Water control 7 

* 

34 

38 


The turves of these numbers showed that the fermentations of the fluids con¬ 
taining the filtiates became depressed from the second to tbe third day, just as 
they did in Table xi, while tho controls gave an almost straight fermentation. 
There was an inhibition of the translucent races by the water soluble products of 
the opaque races 

In another experiment, several sub-races of 7, when tested in the filtered sus¬ 
pension of t he opaque race, all gave similar amounts of carbon dioxide and there 
was little evidence of an inhibiting action 

Tins failure to obtain a pronounced mbsbihve effect led to testing tbe in¬ 
fluence of having the suspension made m water at 25° because in the earlier work 
the air temperature was in this neighbourhood, whereas latterly the air tempera¬ 
ture had been at 32° Vnforttwately for the idea, the aggregate yields of two 
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Bub-races of 7 and of race T by the third day were all the same as the water 
controls The filtered suspension of a four days’ culture of the opaque race was 
absolutely indifferent 

A sub-race of race 7 was similarly tested with water at 25° and, like the last, 
it also did not inhibit the same sub-race or the opaque race 

A subsidiary test made at the same time confirmed the earlier work as regards 
the chilling of the cells One c c of a suspension of sub-race 71 was added to 
30 cc of culture fluid and the flask was allowed to stand at the laboratory tem¬ 
perature (14°) for an hour After warming to 60°, a drop of a warm suspension 
of the same sub-race was added 


TQble mi—TM ig chilled Huftpenmun 


Days -! d 

1 —One c e of Biinpengion chilled one hour 1 29 

J —The samo seeded with a drop of warm 71 1H 29 

3 —Control seeded with warm 71 IS 32 


Nos 2 and 3 may be taken us being the same It appears that although No 
1 received 1 c c, the chilling w os responsible tor reducing the numbers so that, 
by the lime the flask was brought up to GO 0 in the fermentation apparatus, there 
were not as many active bacteria as were contained iu a drop of which 22 went 
to the c c 

The failure in these last experiments to obtain inhibitive effects such as were 
obtained for example in Table xi, leads to the conclusion that there occurs a 
variation in the nature of the bacterium At one tunc, they give inhibitive pro¬ 
ducts and at another they do not Exactly when this may occur and why it 
should occur is no doubt interesting but it is rather beside the aim of the investi¬ 
gation winch was to find out the cause of the non-ferment ability of citrate 

The main reason for the nou-fermentation of citrate was undoubtedly the 
chilling of the cells brought about by taking them from the incubator at 00° and 
suspending them in w r ater at the laboratory temperature Incidentally other sub¬ 
sidiary reasons were demonstrated It was determined that the bacterium under 
artificial culture is prone to degenerate, changing from a type that grows as an 
opaque white colony on agar to others of a yellowish colour and moie or less 
translucent The opaque or normal type, for it is this type that emerges from 
the spores, has at times the power of giving up to w T ater m which it may lie 
suspended! a substance which has a more or 1m inhibiting action not so much 
upon the growth of its own kind as upon the translucent variety. 

Summary —The inability of the high tomjverature organism to ferment solu¬ 
tions of citrate was traced to the fact that the bacterium was sensitive to chill 
Taken from the incubator at 00° and distributed m fluid at the laboratory tem¬ 
perature, it was So affected that while capable of existing or growing slightly, it 
was unable to ferment the organic salt. Large seeding** of young cultures and 
large additions of suspended cells of older cultoes, when chilled, failed to induce 
fermentation. Small seedings and additions were active 

There ore two types of bnctmum The normal type, forming opaque colonies 
on agar, develops from the spore and becomes altered on cultivation to a less 
robust type forming translucent colonies The normal type gives up to water a 
substance which inhibits the growth not so much of its own as of the derived 
tjp« 

I am indebted to Hr. W* W. L’Estrange for much kindly assistance. 
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Investigations earned out by olgologisto during the present century have led 
to many interesting discoveries, especially among the Phacophyeeae. As a result 
of these investigations, we are now able to place a new interpretation on the 
group as a whole, and on the alternation of generations as it occurs amongst the 
various members Consequently a new classification is becoming necessary. That 
given by Sthaflnei which has been, up to the present time, generally accepted, 
has been shown as a result of these investigations, to be quite erroneous. A 
classification given by Taylor, and published in December, 1922, takes into con¬ 
sideration all the more recent discoveries, and duffers radically in many points 
from that given by Schaffner, more particularly in the fact that, in accordance 
with the more recent discoveries made by Williams in connection with Laminaria, 
the suborder has been removed from the Fhaerosporalea and placed amongst the 
Cyolosporales, intermediate in position between Dictyotmeae and Futtneae* 

This classification proposed by Taylor also enables us to place a new inter¬ 
pretation on the Fucineae, and it is chiefly due to the investigations of Taman- 
ouchi that this interpretation has been arrived at. The first cytologies! study of 
Fuchs was that by Farmer and Williams (1996) The next year StrasburgeP* 
paper on “Kemtbeilung und Befruehtong bei Fucus” appeared. In 1808 the 
final paper ot Farmer and Williams was published The work of Farmer and 
Williams and Striusburger deals only slightly with the first two mitoses of the 
oogonium, where it was inferred, but not actually observed, that reduction of 
chromosomes takes place These works were followed by that of Yamanouchi 
(1900), whose paper consists of an account of an investigation into the cyto- 
logical details of oogenesis and spermatogenesis, dealing more particularly with 
the details of the first two divisions of the oogonium and the antheridium. He 
states very clearly the points at which reduction division occurs. 

However, most of these investigations have been earned out on varum* 
species of Pucus, TJormostra, Cystosira, and other genera of the Faefteaae, in 
other parts of the world, but there are many Fucoids m our own country Which 
may confirm the results obtained by investigators elsewhere, arid it Was for this 
purpose that the present investigation was undertaken. The paper will deal udth 
two of our well known Fuimads, namely Nntheta anomafa and PkyUos jWto owtaWfl. 
Neither of these forms seems to have received a great deal of sq !»■> 

vestogation m this direction seems desirable. ' 
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Nothria anomala 

The most detailed account of this form so far published, is that by Harvey 
(1860) This plant u one of the parasitic Fttcoids, in fact, to use Harvey’s words 
“the only known Fueoid which is a true parasite” The plant is to be found 
growing on Jformoatra Bankm in localities where that species occurs in the tide 
pools, it is therefore always covered by the water, even at low tide* In eases 
where Hormoetra does not occur m such positions, and is consequently exposed at 
low tide, the parasite does not occur* Another peculiar feature is that periodically 
the parasite disappears from the particular tide pool or locality where it had 
been found previously 

The material from which the following investigations were made, was col¬ 
lected from Collaroy and Gemngong, N.S Wales The material collected from 
the latter locality showed the parasite growing out of the ostioles of the con- 
ceptacles of the host; that from Collaroy showed it opening out from the necks 
between the receptacles of the host as well* The material was collected at low 
tide and fixed in the field, the fixative used being a chromo-acetic solution, chromic 
acid 0 6 gins*, glacial acetic acid 04 c*c, sea water 400 c o, which proved satis¬ 
factory. After fixation the material was washed m sea water, dehydrated and 
passed in the usual way into par&fiin Sections were then cut with the microtome, 
varying in thickness from 8 p to 5 p and stained by one of the following staining 
processes—Fleming’s triple stain, Heidenbein’s Iron-Hacmatoxylm, or Magdala 
red and anikn blue The first two of these gave the most satisfactory results* 

In this paper it is proposed to give an account of the chief results of an 
investigation made into the parasitism and oogenesis of Notheta anontala. 

Notheia, as has already been stated, is a parasite growing on Hormostra 
Bankm, occurring on both antheridial and oogomal plants of that species, but it 
was found more frequently growing on the anthendtal plant of the host In all 
cases it showed very profuse branching, each branch springing from a eon- 
ceptaele of some older branch. The coneeptacles occur in great numbers, some¬ 
times at the end of the branches, sometimes along the whole length, and contain 
only oogonia and unbranehed paraphyses Anthendia, antheridial coneeptacles or 
antheridial plants have not been found so for, although a careful search has been 
made for them* The branches themselves are cylindrical in shape, much atten¬ 
uated at the insertion, and tapering to & more or leas acute apex* The colour of 
the plant is usually an olive brown 

In transverse section, the outline is circular, being broken only by the 
ostioles of the coneeptacles The tissue of the thalius, as in other Fucoids, is 
divided up into epidermal, cortical and medullary (Textrfig 1) The epidermis 
is covered by a cuticle and contains the colouring pigments of the plant. A 
little of this also occurs in the upper cells of the cortical layer. The cortex 
gradually grades into the medulla, the cells of which Show thickened mucilaginous 
wal|a. 

j bwching.—Notheia exhibits an altogether different type of branching from 
that found *n the other Fucoids or even in the other members of the Phacophyceae* 
In order to invesfigate fids point, a mrm of sections was cut, longitudinal to the 
pgw branch, and transverse to the bid one from which it acmes. By this means 
ft to* seen that the new branch grows out of the ooneeptaofa of the older branch. 
This aeenu to be due to the fact that some of the wbll pBs of ft* receptacle re- 
dormant during the formation of oogoma, mad later, three cells divide and 
smk® out to form a nm branch* increasing in lire *hd pushing its way out 
the rentele of to* ooneeptaele (T*xfc4g. Thus, when the new brunch 
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is propci ly foinied, tlieie i* seen m the section the old branch, the conceptacle 
of which contains parnphyses and oogoma and there is the appearance of the 
tissue of 1 lit* thallus continuing to grow out into the conceptacle and through the 
ostiolcs 



Text-fig 1 A section of a branch of Notheta showing the vegetative tissue \ 
thuk cuticle covers the epidermis, the cortex contains the colouring 
matter, and m the centre is the medulla, the cells showing thick 
walls The conceptacle contains the oogoiua (x 80) 

Text-fig 2 ~ A section showing a new branch arising A is a young stage, the 
new branch just producing, B shows the new branch further 
developed (x 270) 

Text-fig 3 —A section of the point of penetration of Notheta into its host. The 
absorbing organ consists of the colourless cells penetrating into the 
medulla of the ho*»t (x 60) 

Text-fig 4 —A section showing the relation of the parasite to the host The 
large colourless cells are those of the parasite, (x 180). 
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Haustonal Organ—Notheia has always bctn spoken of as a parasitic Fucoid, 
but no mquiiy has been made into the organ, if such exists, which absorbs the 
food from the host Investigation into this point is of extreme importance As 
the plant contains some chlorophyll, one would be inclined to believe that it is 
not wholly parasitic 

Sections reveal that the attenuated end of Notheta produces a kind of hold¬ 
fast into the host No definite haustona, such as Fungi produce, penetrating the 
cells ot the host coidd be seen The organ which absorbs the food consists of a 
mass ol loose elongated cells, arranged end to end, which penetrate the epidermis 
and cortex ot the host and gradually merge into the medulla (Text-figs 3 and 4) 
These cells are absolutely colourless, and so stand out, m section, m strong con¬ 
trast to the cells of' the host which contain large quantities of colourmg matter 
(Text-tig 4) 

Tins hailstorm] organ seems to a<t as a kind of sucker, and probably absorbs 
the food by osmosis from the culls ot ttic host In several instances, sections re¬ 
vealed some of the cells of the host winch contmu chlorophyll being caught up by 
the tissue of the parasite (Text-fig 5) Whether tins haustonal organ absorbs 
the raw food materials or the elaborated foods 1'roin the host is not known, but 
as the parasite contains some chlorophyll of its own, it would seem that it has 
the power of elaborating some of the raw food materials for itself, so it would 
seem quite possible that this is the mam term m which the food is absorbed 

Another explanation given by Engler and Prantl (1897, p 280) is that 
Notheia is not a parasite at all, but is merely an epiphyte growing on Hormosira 
If this should be the case, the structure which is produced into the tissues of the 
host is merely a holdfast, so, given a suitable medium in the absence of Hormosira, 
the eggs should germinate and the plant develop Experiments were made and 
failed, but this cannot be taken as final evidence, as the conditions of the experi¬ 
ment may have been unsuitable 

On the other hand, Harvey states directly that the plant is a true parasite, 
but he does not state by what means food is absorbed from the host 

It seems dear that here we have something more than an epiphytic habit, 
although it may have arisen from such By the development of a small amount 
of tissue into that of the host the semi-parasitic habit may have arisen, the plant 
still retaining a certain amount of chlorophyll, and this in its turn has led to the 
true parasitic habit by the loss of chlorophyll and the development of still more 
tissue into that of the host Taking into consideration m this case the fact that 
the parasite does contain a certain amount of chlorophyll of its own, it is pro¬ 
bable that it is not dependent on the host for its entire food supply, but that it 
has the power of manufacturing a little for itself 

In all cases where the parasite attacks Hormosira , the cells of the medulla 
of the host are stimulated to divide and fill up the central vesicle. There is no 
need for any such vesicles to be supplied by the parasite, the buoyancy required 
being supplied by the host plant 

The presence of the tissue developed by Nothma into Hormosira seems to 
prove that it is parasitic; and this too may perhaps explain the peculiar method 
of branching found in Notheta, the new branch absorbing food from the older 
branch, in the same way as the parasite does from the host. 

Conoeptades .—The conceptacles are monoecious, m fact, only one type of 
coneeptaele, the oogomal, has so far been found to occur It opens, as is found 
in all the Fueaceae, on to the surface of the plant by means of the ostiole, and 
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contains oogoma in all stages of development, nnbrancbed paraphyses, and often 
a new branch is to be seen arising from the wall of the conceptacle (Text-fig, 6)* 
Oogenesis —Amongst the various genera of the Fucaeeae oogenesis is of ex¬ 
treme importance since it differs so much in the various members of the Order 
Nothrta , however, seems to conform generally with the condition found in Fttcw 
The oogoma develop from the wall cells of the conoeptacle A wall cell puts 
forth a papilla (Text-fig 7), the nucleus of which divides so that there Is pro¬ 
duced a stalk cell and an oogonium proper The stalk cell does not undergo any 
iurther development The oogonium enlarges considerably in size and three 




Text-fig 5 —A section showing the chlorophyll cells of the host incorporated in 
the parasite tissue (x 150) 

Text-fig 6 —A section of a conceptttcle A new branch is arising, from the wall 
of the conceptacle the oogoma and par&physes qi’ise* <x 00) * 
Text-fig 7 —A section of young oogonium with one nucleus* it #10) , 

Text-fig 8 * A section of an oogonium showing two nude! (*' 010) , 

Text-fig 9 —A section of an oogonium w the four nucleate stage, <x 010J 
Text-fig 10 —A section of a mature oogonium showing the eight om^mm each 
with their cell wall and nucleus, (x 270) 

mitoses occur within it (Text-figs 8 and 9) so that ft nuclei are produced, each 
of which, with its attendant cytoplasm, becomes surrounded by a thin membrane 
and thus 8 eggs are produced (Text-fig 10), The cytoplasm of the oofttAmiu. It 
densely granular, the nuclei are large in eomp&gso^ with one l*t$e nueleqIpfi 
and a thin nuclear membrane. The chromatin reticulum is extremely t*i 

moat eases cannot be seen at all (Text-figs 8, 9 and ty) , * 
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In this form, anthendia have never been found, so it would appear that, in 
their absence, the egg must develop parthenogenetically The main eytologieal 
details of the oogonium were not worked out during this investigation, so whether 
reduction division occurs or whether the eggs are diploid cannot be stated at the 
present time In the absence of anthendia it would seem that reduction does 
not occur and that the eggs are diploid The absence of anthendia may be con¬ 
sidered a primitive or reduced feature, and it seems to be probably a case of re¬ 
duction here. This reduction in the complexity of sexual reproduction in ac¬ 
cordance with specialisation m parasitism is not unknown amongsf other mem¬ 
bers of the plant kingdom Amongst the Fungi we find it oocurnng frequently, 
until finally, in some cases, all traces of sexual reproduction seem to be lost In 
intermediate forms the eggs develop parthenogenetically, so that from this point 
of view, it may be said that here, as in some Fungi, the absence of anthendia 
may be taken as a reduced feature and not as a primitive one. 

As a result of the recent works of Y&manouchi and Williams, the idea 
originally suggested by Strasburger seems to have become more definitely estab¬ 
lished, namely, that the oogoma and anthendia of the Fucaceae in their 'young 
stages should be regarded as sporangial in nature Here, if the eggs do develop 
parthenogenetically, we have what may be considered as a ieversion to this 
sporangiate condition in the oogoma, the egg developing m the same manner as 
the asexual spores 

Phyllospora oomosa. 

This is one of our largest Australian Fucoids, the species itself being con¬ 
fined to the Southern Seas* It is a leathery type winch grows in very exposed 
positions and is consequently very much battered about by the surf The plant 
attaches itself to the rocks by means of a large root-like holdfast, from this a 
stout stalk arises which bears branches ol' a leafy nature Some of these leaf- 
kke structures bear conceptacles scattered over their surface, others do not The 
branches also bear floats filled with various gases which maintain the buoyancy re¬ 
quired by the plant The plants are monoecious, the anthendial and oogomal 
conceptacles occurring on different plants. There is no noticeable difference in 
the colour of the two plants, but the oogomal appear to be more mucilaginous 
than the anthendial, also the ostxoles of the oogomal conceptacles appear as 
brownish specks on the surface of the structures which bear them, and the con¬ 
ceptacles are not as long as in the ease of the anthendial plants 

The material from which these investigations were made was collected from 
Oollaroy, N.S W The same fixative, mode of fixation and washing, dehydration, 
etc., were used as in the case of No theta. The staining processes which proved 
most useful for this work were Flemming's Triple Stain and Hesdenbew’s Iron- 
Baematoxylin 

The vegetative tissue of this plant » much the same as in the other genera 
of the group* The transverse section is more or less rectangular in outline, the 
Contour being broken here and there by the ostioles which lead down into the 
conceptacles. The tissue may be divided into three main parts, each gradually 
etnergihg into the other, namely, epidermal corfeeal and medullary (Textrflg. 11). 
$he epidermis is covered by a thick cuticle, and contains the colouring matter of 
the plant. The cortical cells are more or fast irregular in shape, those near the 
epidermis being small and containing a little colouring matter; then they gradual¬ 
ly increase k vise towards tbs medulla, develop thicker watts and contain no 
cofedckg fbstter* The odfti of tty medulla form * kind of axial layer, the watts 
fig extremely thick sad 
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The ('onceptudes bear either oogoma or anthendia The anthendial con- 
eeptacles oie \ery much longer than those containing the oogonia The details 
of the antlurjdial conecptneles are very much the same as have been described by 
other investigators m Ifticus. 




Phyttospora comota 

Text-fig 11 — A section of a branch showing the vegetative tissues A thick 
■cuticle covers the epidermis, the cortex, the cells of which contain 
the colouring pigments, the medulla, the cells of which have thick¬ 
ened walls (x 60) 

Text-fig 12 —A senes cf sections of thb antheridia showing; the development firoin 
the uni-nucleate condition to a stage showing 32 nuclei, in each 
case the stalk cell is shown (x 610) 

Text-fig 13 —A Inter stage in the development of the above showing 64 sperms, 
(x 610) 

Text-fig 14 - This represents the mature sperm after liberation from the antheri- 
dtum Each has 2 cilia, one nucleus and dense granular cytoplasm 
<x 610) 

Text-fig 15 - A section of an oogomal coneeptacle showing the oogonia, para- 
physes and the ostiole (x 33) 

Text-fig 16 —A representation of an oogomufci in the uni-nucleate condition ana- 

„ W as a papilla from a wall cell of the eonoeptacle <x 270) 

Text-fig 17 -Two slightly older stages of the above (x 270) A the nucleus 
of the oogoma has divided and two nuclei are present. B these 
nuclei have undergone further division and 8 nuclei have resulted* 
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Spermatogan«8*a. —The antheridium arises as a small papilla from the wall 
cell of the conceptade and contains one nucleus and a small amount of cytoplasm 
(Text-flg 12a). By division of this nucleus a stalk oell and an anthendmm pro¬ 
per are formed (Tert-%. 12, 5). The stalk cell may dmde further and produce 
an anthendmm directly or a papilla which, in its turn, may again give rue to 
an anthendmm and its stalk, so there is thus produced a complex baa nchin g 
system bearing aatbendia winch, although they appear lateral in position, are 
really terminal. The young anthendmm increases considerably m length, but not 
in breadth, and tins growth of the cell u accompanied by a corresponding growth 
of its nucleus. The cytoplasm u very granular and deeply staining. 

The nucleus of the young anthendmm proper undergoes six mitoses (Text- 
figs 12, c-g), so that 64 nuclei are formed within it (Text-fig 13), each* nucleus 
with its attendant cytoplasm separating out to form an antherosoid After the 
third mitosis, as a result of which 8 nuclei are formed (Text-fig 12, e), the 
anthendmm seems to undergo still further increase in length and breadth, so that 
by the time the sixth division has taken place the anthendmm has attained its 
mature sue 

The spermatozoid is a long, narrow, more or less pear-shaped body, contain¬ 
ing one nucleus, dense cytoplasm, and two cilia (Text-fig 14) The wall of the 
anthendmm ruptures and the epermatozotds are discharged into the eonceptacle, 
where they lie grouped together m a more or lees mucilaginous mass, and are dis¬ 
charged from here through the ostiole into the water where they swim about 
freely. 

It would appear, as has been described by Yamanouehi m Fuous, that divi¬ 
sion of the nuclei in the anthendmm takes place at one tune since all the nndei 
were found to be in the (me stage, the resting stage; mitotic figures of any kind 
were not observed at all. Also it Would appear, from similarity m other details, 
that the reduction of the number of chromosomes takes place at tho end of the 
second division of the antheridial initial 

Oogenesis.—Investigations carried out on the various genera of the Fucaeeae, 
have shown that oogenesis varies considerably so that it becomes a matter of real 
interest in the group. It has been shown by the different investigators that, 
while some types conform with the condition found in Fueut, namely, that in 
which the oogonium produces eight functional oospheres, other genera depart from 
this; hence we get various modifications of this condition. For instance Hetman 
(1814) has shown that in Bormotiru, although 8 nuclei are formed, only four 
functional oospheres, each with one nucleus, are produced. In Pelvetta two funo- 
tional oospheres are produced Sad in BmamtkdKa only one 

The oogonial coneeptades of PhyUospora bear unbranehed par&physee and 
oogonia in aU stages of devdopment (Text-fig. 15), bat the oogonia never show 
mote then one oosphere. As in the other genera, the oogonia develop from the 
wsQ cells of the eonceptacle. A wall cell puts forth 4 papilla (Text-fig. 10) which 
divides into two cells forming the oogonium and its stalk. The stalk odl dose 
. not divide further. The young oogonium contains one large nucleus and a small 
quantity of granular deeply staining cytoplasm. The nudedns is extremely 
large and the dnromatin threads very few, in fact, in moat cases they cannot 
be observed at aQ. The oogonium increases duly very slightly in rise and three 
mitoses occur within it, thus producing right nuclei (Text-%. 1Tb) The nuclei 
at this stage am not very large, the nucleoli being almost as huge as the nndei 
fteasrivea. The chromatin re tw a h nn is extremely fine and in moat eases cannot 
be semi at all Them mitoses meat occur fairly rapidly, m there » hardly any 
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increase in the size of the oogoma while they are taking place There is no trace 
whatever of any cell walk coming m, so there arc eight free nuclei lying in a 
mass of coarsely granular cytoplasm. After thus some of the nuclei begin to aw- 
mtegratc and the oogonium begins to increase very rapidly and veiy considerably 
m size Nuclei were actually observed in various stages of degeneration (Text- 
fig 18) Before the nuclei degenerate they seem to enlarge considerably They 



Text-fig 18 —Sections of an oogonium showing subsequent development. In A. 

there are two large and three small nuclei, the latter are under* 
going rapid degeneration B show* only one nucleus in that con* 
dition 

Text-fig 19 —A section of a mature oosphere at the time of liberation. An outer 
membrane surrounds thick granular cytoplasm and one nucleus. 
Surrounding the nucleus is a more finely granular protoplasmic sone« 
The nucleus shows a distinct nucleolus containing structures withm 
it (* 270) 

Text-fig 20 —The same as the above In this case the oosphere has two nuclei* 
(x 270) 

Text-hg 21 —A section of an oosphere which has been liberated from the con¬ 
cepts le This also contains two nuclei, but in this case they dire 
surrounded by a common membrane (x 270), 

Text-fig 22 —This represents four nuclei surrounded by a common membrane, 
(x 610) 

Text-fig. 23 —The same as the above, but here ax nuclei are represented (x 610). 
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do not necessarily degenerate singly (Text-fig 186) or in poire In Text-fig 18a 
there are three nuclei undergoing degeneration This process continues until 
finally there is only one nucleus left in this mass of cytoplasm (Text-fig 19) 
Obsei vations failed to reveal which nucleus was ultimately selected or what factors 
influenced the selection of the functional nucleus 

The nucleus of the oosphere is extremely large, with one large nucleolus, a 
fine chromatin reticulum which is fairly evcnl} distributed and a thin nuclear 
membrane The cytoplasm is also surrounded by a thin membrane, is very 
coarsely granular and contains various quantities of colouring matter Surround¬ 
ing the nucleus ot the oosphere, however, there is a narrow zone of finely granular 
cytoplasm (Text-fig 19) 

The nucleoli occurring in, the nuclei of the oogoma of this plant in all cases 
are extremely largo and exhibit in practically every case other structures oc¬ 
curring within them (Text-figs 19, 22, 23) These structures m the nucleoli are 
evidently not uncommon and have been mentioned by other investigators in other 
ports of the plant kingdom For instance Wilson (1909), when making an in¬ 
vestigation into “The spore formation and nuclear division of Mnium hormtum” 
noticed that these structures occurred. He states that “Fischer has emphasised 
the fact that acetic alcohol (used in the fixative) causes the precipitation of some 
of the proteids in a soluble form, and it is possible that the appearance is due 
to partial solution of the nucleolus at the time of fixing and during subsequent 
treatment” (p 144) 

Wolfe (1904) also noticed such a condition when carrying out some cyto¬ 
logies! studies in Nemahon, and lie remarked that the nuclei are not homogeneous 
in structure, so that certain parts of them show a more marked capacity for 
absorbing stains than others 

The oosphere increases considerably in size, even after this uni-nucleate con¬ 
dition has been obtained, in fact it becomes so large that on delimitation from 
the eonceptacle, it can be seen with the naked eye, appearing as a dark brown 
speck Numerous oospheres seem to be liberated in a common mucilaginous mass, 
becoming freed in the sea water The oospheres vary considerably in size Some¬ 
times they are enormously large, in other cases smaller, but they are never very 
small Before libeiated the oospheres have two walls, a mucilaginous outer one 
and a thin inner one When completely developed it escapes from the outer wall 
into the eonceptacle and from thence through the ostiole into the sea water 

It was observed, as an occasional circumstance, that sometimes the oospores 
possessed two or three nuclei lying free m the general cytoplasmic mass (Text- 
fig. 20), there being no trace whatsoever of any cell wall separating them Such 
a condition was also noticed by Farmer and Williams (1896, p. 481) in the 
oospheres of Fucus vmcolofm and F piatycarpus The condition was also ob¬ 
served by Oltmann 

From this it is evident that Pkylloapora has a type of oogenesis similar to 
that of Pelvetta in that only one egg is produced This is not to be interpreted 
as a primitive feature m these types, as it is more oertamly a case of reduction. 
Eight nuclei are formed first of all, and the uni-nucleate condition is attained by 
the breaking down of the supernumerary nuclei 

,Gfetman (1914, p. 270) maintains that “while the details of oogenesis remain 
to be investigated in several of the genera of the Fucaeeae, it seems certain that 
the eight nuclei condition is primitive and that most of the genera that contain 
less than eight eggs pass through this stage A study of Bormonra shows that 
not only are eight nuclei formed, but eight eggs begin to develop, so that the 
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final four nucleate condition is reached by the breaking down of four immature 
eggs rather than four nuclei/' 

Farmer and Williams (1896, p* 481) also state that “Oitmann asserts that ha 
Ascophyllum, in which only four oospheres are commonly formed, eight free 
nuclei occur at an earlier stage, but four of these abort and do not become centres 
of cell turination Our observations tend to confirm him m this respect but we 
found that in some eases, a fifth oosphere, smaller than the rest, was occasionally 
differentiated, and when freed from the oogoma it exerted an attraction on the 
antberozmds just bke its sister ooapheres. 71 

Phyllo8pora agrees with the general assertion, namely, that in the Fucaceae 
where less than eight oospheres are produced within the oogonium, eight free 
nuclei occur at an earlier stage. Observation showed that oell walls were absent 
during all stages of development, so it cannot be claimed here as Getman has done 
in the case of Hormowra, that the final urn-nucleate condition is obtained in the 
breaking down of immature eggs rather than nuclei. 

Although we have, in this case, a reduction in the number of oospheres pro¬ 
duced, this is counterbalanced by their enormous sue, hence it will exert a greater 
ohemotactac influence over the spermatozoids, so that fertilisation is thus insured. 
Also on account of its size it will have a larger quantity of reserve food stored 
within it, so that development after fertilisation is certain to take place. Such 
instances of reduction in number and increase in sue of the oosphere are not un¬ 
common amongst the other members of the plant kingdom 

A condition of some interest observed during these investigations was one in 
which the oospheres which had been liberated from the eonoeptade surrounded 
themselves by thick mucilaginous walls and the nuclei divided until os many as 
six nuclei occur in the oosphere, in close association surrounded by a common 
membrane (Text-figs 21, 22, 23) It would seem that as fertilisation bad not 
taken place, the oosphere had commenced to develop parthenogenetically. In ad¬ 
dition, m many cases, there was often one large nucleus in the centre of the 
oosphere How the common membrane surrounding the nuclei originated, and 
what are its uses, cannot be stated 

For a long time it has been considered that the Fucaceae were out of haiv 
mony with theories formed on alternation of generations, but in accordance with 
the recent discoveries made by Williams (1921) in Lamnarta, we are now able 
to place a new interpretation on them. Yamanouehi (1909, p. 189) asserted 
that as a result of his investigations, the idea originally suggested by Strasburger 
that “the oogoma and anthendia in their young stages should be regarded as 
corresponding, not with the oogoma and anthendia of Dtetyota but with Its 
tetrasporangia 77 was confirmed. He further adds (p 190) that in Fuaut the 
anthendud and oogomal initials up to the second division may well be compared 
with the spore mother cells in higher plants, and that the four nuclei in these 
structures thus produced may be compared with snorospores and megoapores, 
which m Fucus germinate at once within the oogonium and antheridium, and the 
gametophyte generation thus initiated undergoes only one mitosis in the oogonium 
and four m the anthendium. 

Speaking of the conclusions derived from his work on Lwmn&ri* William* 
(1921) states* “A study of the cytology of the different phases confirm* ^con¬ 
clusion arrived at on morphological grounds that in the LaminariaoaSe wa hast 
pronounced alternation of generations with a great reduction of tile gsmefcpfcyfo* 
The eases w Laminanaoeae where the gametophyte consists of a single ^ 
separated from the zoospore by a single nuclear division, make it eaey fe ftiqpt 
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the suggestion that the so called oogoma and anthendia of Ftums are sporangia” 
(p 607). 

Taylor (1922) has taken into consideration all these recent discoveries, and 
has made several alterations in the classification given by Sehaffiner and is thus 
able to give more feasible explanations of phenomena occurring within these 
groups The main divergence from the classification given by Sehaffiner is that 
the sub-order Lammanaceae has been removed from the Phaeosporales and placed 
among the Cydosporales, intermediate in position between the Dietyotaeeae and 
the Fucaeeae. He asserts that in the Dietyotaeeae we have morphological alter¬ 
nation of similar generations In the Lammanaceae we have morphological alter¬ 
nation of dissimilar generations, the gametophyte being much smaller than the 
sporophyte In the Fucaeeae there is only cytological alternation of generations 
present. Members of the Fucaeeae form their spores in pits or oonceptaokfi 
Still enclosed, the spores undergo a few cell divisions, or even only a few nuclear 
„ divisions, forming the gametes which are shed as eggs and sperm This is the 
climax family of the Brown Algae and represents the greatest reduction of the 
gametophyte possible while still retaining an alternation 

The cytological details of Notheta and Phylloapora will be published at some 
later date. 

Summary 

A No theta anomaia . 

1. The vegetative tissue is divided into three parts, namely, epidermis, cortex, 
and medulla 

2. New branches are produced by the older branches and grow out through the 
eonoepteeles of the latter 

3. There is an hatzstoml organ produced which penetrates the tissue of the host, 
and absorbs some food for the plant 

4. The conceptades are monoecious 

5. Only oogoma have been found to exist up to the present time, anthendia do 
not occur 

6. Eight functional eggs are produced m each oogonium 
B, PhyUotpora contosa* 

1. The vegetative tissue is divided into the epidermis, cortex and medulla. 

2. The plants are monoecious 

3. Nuclear division in the anthendium results in the formation of 64 sperms. 

4. Each sperm possesses granular cytoplasm, one nucleus, and two cilia. 

5. One functional oosphere is produced by each oogonium This condition 

develops from the earlier state, in which eight nuclei occur, by the disinte¬ 
gration of the supernumerary nuclei 

6. Each oosphere contains granular cytoplasm and one nucleus; in some in¬ 
stances, however, two nuclei may occur. 

7. In several instances sections revealed ooepberes containing from two to six 
nuclei surrounded by a common membrane. 

In coturtusian I w»h to express my sincere thanks to Professor Lawson and 
Dr. McLstdde for their helpful suggestions and advice. 
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FISSICORN TACHINIDAE, WITH DESCRIPTION OF NEW FORMS 
FROM AUSTRALIA AND SOUTH AMERICA 

By Prof Mario Bezzi, Turin, Italy 
(Communicated by E W Ferguson, MB, ChM*) 

(Eight Text-figures) 

[Read 28th November, 1923] 

General Remarks 

Smell being the dominant special sense among insects, and its sensory organs 
being chiefly located in the antennae, these appendages are subject to the greatest 
modifications There is, in all the orders except the lower more sedentary iorms, 
the tendency to enlarge the antennal surirne, either by increasing the number of 
the joints or by dilating them, or by adding sensitive hairs, or by the moans of 
ramification or splitting of some parts These specialisations are usually much 
more developed m the male than in the female, no doubt because they have some 
part to play m bringing together the sexes 

In the Diptera this tendency has evolved differently among the three main 
groups in which the order can be divided 

In the Orthorrhapha Nematocera the so-called flssicom form is never to be 
observed, apparently m consequence of the fact that they possess numerous an¬ 
tennal joints (6-40, but usually 6-16), approximately similar to one another and 
arranged w a linear manner But m cert am families there are often projections 
on the single joints, to form so-called pectinate or bi-peetinate antennae With¬ 
out taking into consideration the elaborate structures of certain Cecidomyidae (of 
Dtploeanae section), and of some Psychodidae (like Brunettta Annandale), or 
Cuh&dae (like Lophoccratomyia Theobald), the pectination reaches its climax 
among the Tipulidae It is sufficient to recall the genera Rhtpdka Meigen, 
Gynophstta Westwood, Cerozodu i Westwood, Ctedoma Philippi, D%rh%pt$ Ender- 
lem, Scepasma Enderlein, PUlogym Westwood, Phacelocera Enderlein, Oaodwera 
Macquart, Dthexaolavus Enderlein, Ctenophora Meigen, Malphtghta Enderiem, 
Xiphura Brullfc, DxctemdUa Brullfc, and Pselhophora Osten-Saekeu. In other 
families there is no pectination, but its place is taken always in the male sex by 
the great development of bushy sensitive hairs, as m the Cbironomidae and in 
the Cohmdae; while in the more pedestrian and often gregarious Nematocera 
anomeda there is neither pectination nor plumosity. 

In the Orthorrhapha Brachycera there are several examples of a pectinate or 
hi p actfoate farm like that of Tipulidae, as in the Stratiomyid genera Ptilocera 
Wiedemann and Ieamemoera Enderlein; or in the Xylophagid genera Rhachteerue 
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Walker and Rhachtcerella Enderlein; or m the T&b&md genera Blaphelta Bern 
and Pityoeera Gigho Toe This is another proof of the plunarticulaiion of the 
antennae of all the Diptera, supported by Wandolleck (1895) and by WiUwton 
(1907) But in the main bulk of the Brachycera, the antenna being apparently 
composed of three differentiated joints with a terminal style, the appearance of a 
fissicorn form of the third joint (or of the corresponding complex) was rendered 
possible This is to be observed in the Stratioxnyid genera Blastoeera Gerstaeoker 
and Neoohauna Williston, in the Ehagionid genus Sehwlla Bean, and is met very 
frequently m the Tabanidae. It is sufficient to recall the genera Apvcanpta 
Scbmer, Rhvnomysa Wiedemann, Tabanocella Bigot, Htnea Adams, PsaluUa Ender¬ 
lein, Thaumastoeera Grunberg, Sttbasoma Schiner, Diehelacera Macquart, Ihcla- 
docera Lutz, Isshtkta Shiraki, Acanthocera Maoquart, Aoanthocerella Brfcthes, 
Sphe&ogaster Enderlein, and numerous genera recently separated from Tabanus 
It is very important to note that in all these eases of a splitting of the third an¬ 
tennal joint m the Brachycera, the resulting new parts are always placed at the) 
upper side of the true antenna , that is, of the port Which bears the terminal style, 
and this is connected with the fact that in these Diptera the antennae are carried 
horizontally or erect Another thing of importance as that in the Brachycera the 
presence of sensitive hairs on the antenna is very rare; a pilosity or plumo&ity of 
the style is to be observed only in Lophoteles Loew, Rosapha Walker, Perato* 
masttx Enderlein, Acrochaeta Wiedemann and in a few other instances among the 
Stratiomyidae, or in Ommattus Wiedemann, AUoeotasia Schiner and Etnphysomera 
Schiner among the Asilidae, or in Pterostylm Mik, Rhagoneurus and Paraohus 
Loew among the Dolichopodidae, and m PtUophyUodrofma Bezel of the Empi- 
didae 

In the Gyclorrhapha Athencera pectination or splitting of the antennae is 
very rare, the former being even quite absent, perhaps in consequence of the 
small number of the joints (5-6) This fact must be considered in connection 
with the very frequent presence m these dies of an abundant and often very ela¬ 
borate plumosity of the so-called arista (that is, of the distal part of the an¬ 
tenna), as is to be seen in many Syrphidae, chiefly Voluoellmae, in numerous 
Dexunae and Sarcophagmae, m a great number of Museidae (where it reaches 
its climax in the genus Glossma), and in numerous Acalyptrsta of various groups* 

It is necessary to note that this pilosity or plumosity, when present, is equally 
developed in both sexes (in opposition to what is the case among the Nematooera), 
and that it is typically wanting only in pedestrian and gregarious forms like 
many Museidae and Acalyptrata, An exception to this rule is found only in 
some Syrphidae and in the true Taehuudae, the latter of which have all a bare 
arista, but are very often powerful flyers; and it is interesting to note that a 
flssicom third antennal joint among Cydorrhapha makes its appearsnee pre¬ 
cisely in these flies 

The South American Syrphid genus Maearygm Brfethes has a true flssicom 
antenna w the male, while in the female this organ is regular; moreover, in the 
male antenna, the ansta is quite wanting, a fact never observed in the Taebinidae, 
In an African genus of the same group, Ptilobactrum Bern, the third antennal 
joint is simple but densely plumose, and the arista is vestigial. In the European 
Trypaneid Cenooera eeratocera Bends!, belonging to the Acalyptrata, the aUtenua 
of the male appears to be furcate, but this is due to a spinigerous process an*ing 
from the second joint, the third one being quite ample. This singular process is 
apparently of a protective or fighting, not sensory, nature, Idee the peristomill 
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appendages of Elaphomyia, etc* Singular appendages of the second antennal 
joint are to be observed m some “Oestrid” genera, like GynoeHgma, ete 

It is proved that in the Myiodara the olfactory sense is loeated exclusively 
in the antennae; in these flies the third antennal joint has developed into a special 
olfactory sense organ. Tyler Townsend (100% pp 33*34) is of the opinion that 
the arista has a protective function, as tactile organ with its hairs; and m the 
forms with bare arista this organ is very moveable, having the hasql joints don- 
gated to facilitate the movement. But in comparing the wonderful third antennal 
joint of Talarocera or of Cryptocladocera with the very elaborate arista of GIob- 
s* na, it seems that the former with its feathering has evolved m the same way as 
the latter; and it may be believed that, in view of the irreversibility of evolution, 
the above named Tachinidae, having lost (like all their allies) the plumomty of 
the arista, are replacing it by feathering the third antennal joint 

In opposition to what is observed in the Brachyoera, the antennae being in 
the Cyolorrh&pha earned apparently pendulous, the new parte armng from epku 
Ung of the third joint are always placed at the undemde of the antenna, that is, 
of the part bearing the arista. And in contrast with the plumosity of arista, the 
flssioorn condition is in Taehuudae strictly sexual, being confined to the male, and 
it is noteworthy that all these jtaueora males have dichoptic eyes 

It must be finally remarked that these remarkable features cannot be con* 
fiidered as anomalies or monstrosities, as believed by some authors, like Strobl and 
others It is true that most of the species are known only in a few or even in 
unique specimens, but several of them have been found in great numbers, like 
Zhthooera tyrata Williston, or have been profusely reared, like Schutotachma vtft- 
norms Thompson. The phenomenon is, moreover, a general one, having been ob¬ 
served in various groups of the Taehuudae, as well as in all the Zoological Regions 
of the World, except at present the Ethiopian one 

Historical Account 

The first flssicom Taehixnd species was described in 1830 by Wiedemann 
<1830, p 286) from Brazil, under the name of Taehma mgrtpenms, and curiously 
enough it was a female, the only female as yet known with split third antennal 
joint The author is convinced that such an extraordinary form of antenna can¬ 
not be considered as a monstrosity, because it is symmetrical 

The first flsaieorn Taohinid genus was described by Walker m 1853 (p 264) 
under the name of Schieotackma, as a subgenus of Taehma based on the furcate 
third antennal joint, with two species from the United States: Taehma eonnecta 
and T. sxul, the former bring selected by Coqmllett in 1910 (p. 604) as type of 
the genus. These two species have been recorded under the genus Taehma by 
O 0 t*B~Sa*ken <186% pp. 65-4J0 and 187% p. 151), who overlooked the abovenamed 
rabgenus of Walker 

Williston in 1887 (p. 161) dewsribed «a Taharoatra smith** from Brazil, the 
mart metraordinary flssicom Taohinid as yet knows 

Brraer and von Bergenstamm {1881, p. 888) repeated the ebaractere of the 
abommattad apeeiw under the erroneous seme of Takwroeer*, plating it in the 
TaehmaMaa; and flue Mane rattan* (1888, pp. 91,146 rad 198, note 76) hare 
advanced its probable synonymy with Taehma nignpamm Wied. 

Tyler Townsend (1892, p. II) planed the genus Takroetra between Taehmadu 
Jbwhytae* 

Sttobt (1694, p 42) reported to hare observed two female apeounane of 
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Thryptocera exoleta Meig with furcate third antennal joint, and considered thus 
to be an “Abnornutat,” three errors in a few words 

Willihton in 1895 (p 29) described another remarkable American form under 
the name of Dtchocera lyratau 



Text-fig \ —Talarocera ntgrtpennts Wied Antenna enlarged A male. B 
female After Willis ton 

Text-fig 2—Mtole antennae enlarged A Neodtchocera tndtns Walt, after 
Walton, B Duhocera Ivrata Will, after Wilhston, C / hglo\*occra bifida VdW, 
after Van der Wulp 


In the same year Mik (3895, p 101) wrote the first general article on flssi- 
corn Tachimdae, discussing the systematic position ot some genera, and accepting 
StrobTs conclusion about the < ‘Abnor^utat ,, of exoleta females 

Still in the same year Van der Wulp (1895, p 89) described and figured ft 
new form, Digbssocera bifida, bred in Java from a chrysalis of Athyma pravara 
Moore, and compared it with Williston’s Talarocera, 

In n paper ot the same year Brauer (1896, p 600) recorded for the drat 
time the genus Schtzotachwa, discussing the systematic position of Talarocera and 
ot Dtchocera 

Van der WHilp in 1896 (p 163), with an additional note on hie previous 
paper of 1895, made some corrections, accepting the conclusions of Brauer; he 
also (1896a, p 137) placed the genus Diglossocera near Myobta in the Taehuunae 
Wilhston (1896, p 172) has a short but important paper on fissicom Taohrni- 
dac, giving tor the first time figures of the antennae of Talarocera and accepting 
the bynon>m> proposed by Brauer and von Bergenstamm, and (1896a, p 12) 
quoted the four genera of fissicorn Tachimdae 

Mik (1896, p 112), in a second article on fissicom Tachimdae, discussed the 
position of Dtchocera , and advanced the supposition that the two species of 
fichizntachina described by Walker may belong to two different genera on account 
of the shape of the antennal arista 

Coquillclt (1807) has distinguished the two genera Dtchocera (pp 33 and 41) 
and Scfazotachma (pp 38 and 41), and in the latter has placed (p 56) the second 
species ejul as & synonym of the first (connecta ); and, moreover, has described 
(pp 137-138) a new species Dtchocera onentahs, but only female 

Brauer (1898, p 521) discussed again the systematic position of Dtchocera. 
Aldrich (1905) recorded all the known North American species, and (p* 481) 
mode some important remarks about Dtchocera tyrata* 
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Wilhston (1908, pp 30-31) gave important figures of TaXarocera, chiefly a 
photograph (fig 6) of tho head of the male, and, on p 370, figures of Dtchoeera, 
Tyler Townsend (1908, p. 66) placed Dichocera in the group Pseudodexudi, and 
described (p 85-86) a new genus and species Acronartsta mtrabtlts (allied with 
Schuotuchtna) under the wrong impression that the single specimen was a female 
Strobl (1910, p 139) gave the name of Thryptooera fimcorms to his bo* 



Text-fig 3—Male antennae enlarged A Trtsckidocera sautert Vill , after 
Villeneuve, B Aeronartsta mirabihs Tyl Towns, nght antenna of type specimen, 
original drawing by J M Aldrich 

Text-fig 4 —Schixotaehtna vttxnervis Thomps, antenna of male, enlarged, after 
Thompson 

Text-fig 5 — Cryptocladocera prodigtosa , nsp Antenna of male, from front, 
enlarged, original 

called “Abnornntat” of exoleta of 1894, considering it a new species, wrongly be¬ 
lieving that the two specimens were females 

W R Thompson (1911, p 268) described and figured a new species Schtso- 
tachtna vttonervw, bred in numerous constant specimens of both sexes from the 
tmeids Anstateha roseosuffuseUa Clemens and Paralechta ptmfoheUa Chamb 
Moreover, he made some additional remarks on Schiz connecta Walk (p 271), 
figuring its wing and recording that it was bred from Tarinx albicomatw Clem, 
and also stated (p 313) that the type of Acronaneta nurabths T T is a male and 
not a female 

In 1912, I (p 123) recorded the flssicorn genera 

Walton (1914, p 14) described and figured the important new genus and 
species Neodtchocera tndens from Now Mexico, allied with Dtchoeera but with 
more elaborate male antennae 

Aldneh /l 916, p 80) gave some records about Ins collecting of Dichocera 
lyrata 

In the same year Tyler Townsend (1915, p 119) expressed the donbt that 
Schwotachma vtttnervta Thomp might be the same species as connecta Walk, not¬ 
withstanding the different wing venation, 

Villeneuve (1915, p 93) described the remarkable new genus and species 
Trtachtdccera eauten from Formosa, from three male specimens with trifld antenna 

Finally Tyler Townsend (1916, p 178), m a preliminary note, proposed the 
new genus Dtchoeeropata for Dtchocera onentdlta Coquillett; he gave m another 
publication (1916a, p 307) the characters of the genus which, however, is not 
considered in the present paper, because only the female is known, with a simple 
third antennal joint 
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The Genera and their Systematic Relations 

For many years I have bad in my collection, without a name, a wonderful 
Tacbimd from South America, which has the male antenna conformed like that Of 
Talarocera, but belongs to a different group and is, moreover, of a much sma l ler 
size I will describe it here as a new genus and species under the name of 
Cryptodafacera prodigwsa; and on this occasion I describe also a new species of 
Schisotachina from Australia, recently received through the courtesy of Dr. 
Eustace W Ferguson, Sydney. As J have also before me Dichocera lyrata, 
Schizotaehnna vttinervts and Schu fiestcorms, I will give a table of distinction of 
the known fissioom Tacbimd genera, based only on the shape of the male antenna: 

1 (4) Third antennal joint divided in numerous (24) and paired branches 

2 (3) Third antennal joint prominent and free, with all the branches quits 

single ... . «. • . TaXarocera Will 

3 (2) Third antennal joint concealed into a deep cavity, with some branches 

bifid at end. . . .. ♦ • « Cryptodadoeera, mg, 

4 (1) Third antennal joint divided m no more than two or three branches, 

which are, moreover, not paired 

5 (8) Third antennal joint divided m three branches. 

8 (7) The three branches of the third antennal joint are all of about the same 
length, arista basal and rather long . . . Neodichocera Walt 

7 (8) The three branches of different length, arista terminal and very short. 

TnschidooCra VilL 

8 (5) Third antennal joint divided m two branches only 

9 (10) The upper of the two branches is much smaller than the lower one and 

is, moreover, slightly bifid at end ,, . • . TdtaroC&ra $. 

10 (9) Both branches of about the same size and both simple at end 

11 (14) The two branches of the third antennal joint are juxtaposed, being placed 

one at side of the other, arista basal 

12 (13) Basal joints of the arista short .. Digloeeocera V d.W. 

13 (12) Basal joints of the arista elongated • . Dichocera Will* 

14 (11) The two branches are superposed, being one in front of the other, basal 

joints of the ansta long 

15 (18) Ansta basal and of usual length. Sckusotachma Walk. 

18 (15) Arista nearly terminal and noticeably short.. Aoronarieta T*T. 

If we take m consideration the general characters, the above differentiated 8 
genera can be disposed as follows: 

1 (10) Third longitudinal vcm and first posterior cell ending considerably before 

the apex of the wing, hind cross-vein nearer to the bend than to the 
small cross-vein, forms of the New World only, 

2 (3) The facial ndges and the very broad parafaciAka quite destitute of macro- 

chaetae, eyes bare, frons of the male broad, but without orbital bristles, 
antennae inserted not much above the middle of the eyes, abdomen 
destitute of discal bristles; species of very great sure. .. TaXarocera Will. 

3 (2) The facial ndges or the parafacialia with bnstks, eyes always hairy, 

species of middle Size. 

4 (9) Facial ndges not bnstly, but the penafacialia with a row of macrochaetae; 

ocellar bristles directed forwardly, penstomialia very broad, about as 
broad as the vertical diameter of the eye; only two stemopfeural bristles; 
bend of fourth vein angular 

5 (S) Abdomen with discal macrochaetae on the middle segments 

6 (7) Frons of the male with two pain of strong orbital bristles; Only three 

postsutural dorsocentral bristles; bend with a stump of vein, ..* 

Dichocera Wi& 
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7 (ft) Mole without orbital bristles; four postsutural donocentml, l*> rnt deed- 

a ... of 8tu fP ° r w™** • • . Neodtchocera Walk, 

o \oJ abdomen destitute of discoidal ttiacrochaetae on intermediate segments* 
tour postsutural dorsooentral, no apical scutellar bristles, bend not ap- 

o •••••■ . Dtekoeeropa it TT. 

9 (4) Parafacialia without the row of macrochaetae, but the facial ndges with 
a row of such, ocellar bristles directed outwardly, penstonunba more 
narrow than the eyes, three sternopleural bristles, three postsutural dorwo- 
central, abdomen without discal macrochaetae on intermediate segments, 
bend rounded .... .. , . Cryptoclodoeera, njr, 

10 (1) Third longitudinal vem and first posterior cell ending very near the apex 

of wing, hind crosa-vein nearer to the small cross-vein than to the bend, 
or about midway between them, eyes always bare, bend always rounded 
and not appendiculate, species of smaller size, and of the Old World only, 
or of holarctic distribution. 

11 (12) Parafacialia with a row of macrochaetae, abdomen with discals on inter. 

mediate segments, ansta terminal, shortened, with small basal joints, 
male with very small orbital bristles, cross-veins very approached to- 

. •• Truchtdocera Vlll. 

12 (11) Parafacialia without row, abdomen without discal, arista not shortened, 

basal or subtenpinal, cross-veins not so approached 
18 (14) Krona of the male without orbital bristles, antennae inserted near tbe 
middle of the, eyes, arista with no distinct basal joints, parafacialia 
rather broad, email crosa-vem near the puddle of the cell 

Dtglostocera V.dW. 

14 (18) Frons of tbe male with two pairs of strong orbital bnsUea, antennae in¬ 
serted above the middle of the eyes, ansta with elongate basal joints, 
parafacialia' linear, small crosa-vem before the middle of the discoidel 
cell 


IS (1ft) Ansta basal and long. Sohitotaohmo Walk. 

IS (15) Arista subapical and shortened . . Aoronansta T.T 


Of Aoronanatopau bahtmenns Tyler Townsend (Insec. inae menstr, vi, 
1918, p. 178) only the female is known; Dr Aldneh mforms me that it is cloeely 
allied with Thryptoema pibpmmt with three veins bristly, and that it is very un¬ 
likely that the male when discovered will be found to have a split antenna. 

Regarding the systematic position of the above distinguished genera, it seems 
that Talarocera belongs without doubt to tbe Hystncinae; Ihohocero and allies 
to the Germariinae or to the Baumhaaerunae near Paehyttyhm (notwithstanding 
tbe ocellar bristles directed forwardly); Cryptoeladoetra to the Phoroceratinae; 
and all the remaining genera to the Thryptoceratinae 

The males of the known flssicom Tacbimdae have all a broad frons (with or 
without orbital bristles), and all have the front legs with small and short claws 
and puhnlli. 


CarroouDOQBBA, n.gen. 


Bead as broad as the thorax; in front view it is about aa broad as high, in 
lateral view it is much narrowed below, the lower border of tin head being very 
short Occiput very little convex, with a row of short bristles at eye border, with 
abort bristly ham above end with dense soft ham below. Frons of the male 
moderately broad, only a little narrower than one eye; da tides are about parallel; 
in lateral mew it is prominent on the distal half, but is rounded; it has a row of 
strong bristles, directed forwardly and descending with three bristles a little below 
tbS root of arista; the parafrontalia have two rows of rather strong but short 
sstalae (shoot 640 each row), which may be considered as orbital bristles; vertical 




€>54 


mSICORN TACHINIDAE, 


bristles long and strong, directed behind, ocellar bristles long, but thin, directed 
outwardly Face broadened below, distinctly retreating, forming a broad and 
deep cavity, in which is enclosed the finely elaborate third antennal joint Facial 
ridges completely ciliated with 10-11 strong bristles which are extended to the root 
ol the arista and are curved downwards Parafacmlia narrow and becoming 
nairower below, they are quite bare Eyes narrow, their vertical diameter being 
twice longer than the horizontal one, they are clothed with rather long but not 
dense hairs Antennae inserted considerably above the middle of the eyes, basal 



Text-fig 6 —Male antennae enlarged A Schtsoiachtna Jisstcorms Strobl, 
original, B Schtzotachtna fergusom, n sp, original 

Text-fig 7 —Cryptocladocera prodtgtosa , nsp Head of male, side view, en¬ 
larged, original 

Text-fig 8 Schtzotachtna fergusont, n *p Head of male, side view, enlarged, 
original 

joints short and not prominent, bnstly, with one more long bristle; third joint 
(fig 5) feathered, with the central stem very thin and bearing 12 branches on 
each side, some of which are bifid at the end and all are finely pubescent, in 
lateral view only the extreme tips of the external branches are visible on the sides 
of the facial cavity The arista is inserted at the extreme base of the stem of 
the third antennal joint, it is a little longer than the whole antenna, is incrassate 
in less than the basal half, has no distinct basal joint and is bare. Mouth border 
not at all prominent, with the long and decussate vibnseae placed exactly at its 
level Penstomiaha about as broad as long, about one-eighth of the vertical dia¬ 
meter of eye, they are bare, without bristles on middle, but with 2-3 bristles at 
lower border below the vibnssae Mouth opening narrow and transverse; palpi 
normal, filiform, bnstly, a little shorter than the proboscis; this latter normal, 
rather short and thick, with broad terminal flaps 
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Thoracic ckaetotaxy 2 + 3 dorsocentral, 3 + 3 acrostichal, 1 + 2 mtra-alar; 
3 stcrnopleural, placed in equilateral triangle, 6-7 hypopleurai Scutellum with 
two pairs of strong lateral, the terminal one stronger and longer, apical pair long 
and decussate, directed behind, one pair of very small and short diseal 

Abdomen cyiindro-comcal, not broader than the thorax, with 4 visible seg¬ 
ments, all of about the same length, no discal macrochaetae on the middle seg¬ 
ments All the stermtes concealed Genitalia enclosed, hut rather developed 

Legs normal, with hind tibiae not ciliated, claws and pulvilli of front pair 
not elongate 

Wings short, without costal bnstle, costa very shortly spmulose, with some 
longer bnstles at extreme base First longitudinal vein ending before the middle 
of the wing, second straight, ending a little beyond middle distance between ends 
oi first and third vein, third vein ending before the tip of the wing, curved below 
before the end, with 3 bristles at extreme base above and with 2-3 more small 
below Bend of fourth vein rounded but narrow, not appendiculate, first pos¬ 
terior cel! ending before the tip of wing and narrowly open, small cross-vein 
placed on the middle of the discoidal cell Hind cross-vein oblique, long, rather 
S-shaped and nearer the bond than to the small cross-vein Sixth vein long but 
not reaching hind border Axillary lobe prominent, alula rounded Lower ealyp- 
trae four times longer than the upper ones, bare on disc 
Typo The following new species 

CRY FVOCIjADOCbRA PRODIUIOSA, nsp <S 

A flv of modest appeal ance, looking like a normal I’horoceratine, but with 
the most extraoidmary antenna at present known among tht Tachimdae 

Type <f, a single well preserved specimen in the writer's collection, trom 
Surinam, received many years ago by Standinger 
<S Length oi body 9 mm , ot a wing 7 mm 

Head (fig 7) entirely black, but densely clothed with whitish dust Frontal 
strip as broad as one of the parafrontaha, brownish-black Parafacialia white 
shining, penstonuaha with reddish-brown spot Basal joints of the antennae dark 
yellowish, third joint pale yellowish, both on stem and on branches, its delicate 
pubescence whitish Arista dark yellowish, chiefly on the thickened base Palpi 
yellowish, proboscis brown, with yellow flaps Bristles and setulae black, lower 
occipital hairs white 

Thorax entirely black On the back it is clothed with dark grey dust and 
shows two narrow parallel stripes of the ground colour before the suture, the 
lateral stnpes are broader, but less distinct, and are broadly interrupted at suture 
Pleurae densely clothed with more whitish dust, unspotted, they axe a little red¬ 
dish at root of wings Scutellum densely grey dusted, unspotted All the bnstles 
black; setulae of back likewise black, pleural hairs black, whitish only on ptero- 
pleura. Calyptrae white, halteres pale yellowish 

Abdomen with the first segment entirely black and rather shining; the other 
segments are likewise shining black, but with the basal half densely grey dusted, 
with whitish reflexions Setulae and bnstles black, the former placed on small 
black dots. First segment with a pair of macrochaetae in the middle, second 
with a pair m the middle and one on each side; third and fourth with a complete 
row at hind border, even the fourth being without distinct discal Genitalia shin¬ 
ing black, with reddish sutures 

Legs blade, the tibiae dark reddish-brown, the coxae and the femora with 
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whitish dust, bnstles and hairs black. Front coxae with strong bristles out¬ 
wardly, middle and hind tibiae with several long bristles on the middle, pulvdh 
yellowish, claws black, with reddish base 

Wings greyish-hyaline, distinctly darkened on the anterior halt, chiefly on 
the subcostal and marginal cell, and along the first and second longitudinal vein 
and at base of third Costa and veins yellowish on the basal part, hut blackish 
on the rest 


Species of the Oenus Sohizotaehina 

This genus is very close to Actta R D (Gymnopana, BJB ), being distinguished 
only by the fissicom condition of the male, and in the American species by the 
single bristle at base of third longitudinal vow; the penstomialia are distinctly 
broader, approaching thus the condition observed in the subgenus Thryptocera, 
sens str of Brauer and Bergenstamm The North American species are perhaps 
not congeneric with those from the Old World, which in this case need a new 
generic name, but I think it better at present to place them m the same genus. 

The four known species, three of which are before me, can be distinguished 
as follows — 

1 (4) Third longitudinal vein with only one bristle at th4 extreme base, sixth 

longitudinal vein short, always incomplete. New World species 

2 (3) Fourth longitudinal vein complete, discoidal cell long, the hind cross-vein 

being placed much beyond the end of first longitudinal vein, last portion 
of fifth vein only a little more long than the hind cross-vem. , *, 

connecta Walk 

3 (2) Fourth longitudinal vein incomplete, missing beyond the bend, discoidal 

cell short, the hind cross-vein being about below the end of first vein, 
last portion of fifth vein 3 times as long as the length of hind cross- vem 

mtmervis Thompa. 

4 (1) Third longitudinal vein with 12-14 bristles, extending to the middle of its 

whole length, sixth vein longer, sometimes complete 

5 (6) Par&fao&lia rather broad and setulose on upper half, second joint of 

ansta about as long as the first, abdomen quite black; discoidal cell 
short, the hind cross-vein being placed before the middle of the wing, 
last portion of fifth vein twice longer than the hind cross-vein, sixth 
vein reaching the hind border . fisstcorms Strobl 

6 (5) Parafacialia very narrow, with only 2-3 hairs above, second joint of ansta 

longer than the third, abdomen broadly red at base, discoidal cell long, 
the hind cross-vein being distinctly placed beyond the middle of wing, 
last portion of fifth vem only a Httle longer than the bind cross-vein, 
sixth vem ending before reaching hind border. fergusom, n sp. 

1 Schizotachina oonnxota Walker (eanrf Walker).—The two species of 
Walker have been placed w synonymy by Coquillett, but Mik was of the opinion 
that they are different. I have not seen them. 

2 Sohizotaohina vmNaavis Thompson --Certainly different from the pre¬ 
ceding, contrary to the opinion of Tyler Townsend. I have w my collection a 
specimen from the typical lot, numbered 2267 T 

3. Sohizotaohina hssioornis Strobl.—Distinguished from Aeha eaobta 
Meigen, inter aha, by the distinctly broader penstomialia. The species seems to 
be very rare in Europe; Prof. Strobl has seen only two spemmens, one from 
Styna and one from Tirol; my specimen is also from Austria. Colbran Z. Wgfo* 
wngbt informs me that the species has turned up in England, but only a lb# 
specimens. 
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I have not succeeded in finding in the literature the old record mentioned by 
Mik (1895, p 42) 

4 ScHIZOTAOHIKA FERGUBONI, n 8p 

Allied with the preceding, but at once distinguishable by the characters giveu 
in the key and by the different coloration. 

Type d, a single specimen irorn Sydney, 21 11 1920, m the collection of the 
Microbiological Laboratory at Sydney, NSW, it was collected by Dr E W 
Ferguson, in whose honour the species is named* 

<3 Length of body 3 5 mm., of a wing 3 mm 

Head (tig 8) in front view distinctly broader than high Occiput black* 
grey dusted, with black postocular cilia and with white hairs below Frons broad 
and short* broader than long and distinctly broader than one eye, the middle 
stripe is pale yellowish, opaque, a little broader than one of the parafrontaha, 
the rounded ocellar plate is grey, the broad parafrontaha are opaque grey, all 
the bristles are black, the ocellar directed outwardly, 6-7 interior orbital, 2 of 
which descend to the root oi arista, 2 strong exterior orbital directed forwardly 
Kyes bare, of oval shape, their vortical diameter being twice longer than the hori¬ 
zontal one Antennae inserted at upper corner of the eyes, first joint hardly 
visible, second joint short, dark reddish, with some black bristles, third joint 
black, os long os the face and 4-5 tunes longer than the basal joints, it is 
divided lrom the base in two equal branches placed one in front of the other, 
but the anterior one is a little more outwardly than the other; the posterior 
branch is longer and thicker, and is curved forwardly below the end of the an¬ 
terior one Arista os long as the whole antenna, cuned, carried horizon tall}, 
inserted at extreme base of the anterior branch of third joint, it is black, with 
the first joint hardly visible, the second joint very long and thick, distinctly longer 
than the third joint, which is acute and placed at angle Face very broad, con¬ 
cave, not carinate in the middle, it is white, like the very nanovv parafacialia, 
which are not bioader than the breadth of the arista, they are bare, with only a 
few small hairs on upper part Mouth border not prominent; penstomialia 
about one-fourth of the eye, white, unspotted, bare, margined below with 4-5 
bnstles, the longer vibrissa placed at border Palpi very pale yellowish, nearly 
bare, proboscis thin, with the clutinous terminal part as long as the horizontal 
diameter of head 

Thorax entirely black, but densely clothed with opaque grey dust, back oE 
mesonoturn short and bioud, subquadrate, not stnped, with black setulae and block 
bnstles, 2 + 3 dorsooentral, but only one of the anterior and one of the posterior 
developed, the others very small Pleura entirely grey, unspotted, 2 sterao- 
pleural, the postenor one very long Hcutellum one-half as long as the back and 
coloured like this, with 3 pairs of lateral bnstles, the apical one longer and de¬ 
cussate Calyptrae white, with the lower squama very long and broad, bare 
above; halteres pale yellowish. 

Abdomen with the two basal segments reddish yellow, with a shining black 
spot m the middle; the two last segments shining black; 2nd, Srd and 4th seg¬ 
ment, moreover, with a narrow transverse band of white dust at extreme base 
Venter reddish-yellow at base, shining black at end; genitalia Mack, enclosed 
First segment without macrochaetae; second segment with one pair m the middle 
and one on each side; third and fourth segment with a complete row, there are 
no discoidal at all, even on the last segment. 

Legs with reddish coxae and reddish trochanters, femora black, those of the 
front pur with narrowly reddish tip, those of the hind parr with reddish base, 
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tibiae reddish, tarsi black, with nurrowly reddish base, claws and pulvilli very 
short, the forinei black, tlie latter whitish, hairs and bristles black 

Wings short, without costal bristle, they are greyish-hyaline, with dark 
yellowish veins, wlwh are more blackish towards end Costa setulose at base 
First longitudinal \ein short, ending much before the middle of the wing, bare, 
second vein straight, its distance at end from the first being twice as long as the 
distance from the third, third vein straight, with 12-14 long bristles from base 
to heyond middle of its own length, ending at tip of wing, first posterior cell 
ending at tip ot wing, almost closed at border Small cross-vein placed before 
the end of the first vein and before the middle of the discoidal cell Bend of 
fourth vein rounded Discoidal cell rather long, the hind cross-vein being dis¬ 
tinctly placed beyond the middle of the wing; the distance between the two 
cross-veins is about twice as long as the length of hind cross-vein Fifth vein 
bare, extended to the hind border, with the last portion 14 longer than the hind 
cross-vem Sixth vein not reaching hind border Third posterior cell very broad, 
and axillary cell one-halt as broad as it, alula rounded 
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THE OCCURRENCE OF SECRETORY CANALS IN CERTAIN 
MYRTACEOUS PLANTS 

By M B, Wflcu, B Sr, AI C,, Economic Botanist, Technological Museum 
(Plates xlvui -1 , three Text-figures ) 

[Read 28th November, 1023 ] 

Secretory canals or oil ducts differ from what axe usually understood as oil 
glands or secretory receptacles by leason of their length, in certain genera there 
occur intermediate forms which, aa Haberlandt (1014) points out, may be re¬ 
garded as elongated sacs, i c, glands, or as short passages In many cases in 
the Myrtaceae there is a slight elongation ot the oil gland in the direction of the 
axis, more particularly in those found in the cortical tiasuca, but this in no way 
approaches the considerable elongation which characterises the oil ducts or 
passages it is proposed to describe The contents of a secretory receptacle vary 
considerably but, as far as the Myrtaceae are concerned, cavities containing an 
essential oil, that is, oil glands, are as a general rule well-developed in the leaves 
and cortical tissues of the young stems Secretory canals are found in various 
parts of the plant and, as Solereder (1908) points out, may occur in the “pith, 
bast, pencycle, endodermis and primary cortex, though rarely in the wood as 
well” Tins of course refers only to the Dicotyledons, since the presence oi 
oleorcsin passages is & well-known feature of certain coniferous woods Resin 
passages are also a characteristic of Diptcrocarp woods (Schneider, 1016), being 
well-marked m the genera Shorea, Pent acme, Ilopea, etc De Bary (1884) men¬ 
tions also certain Monocotyledons and Ptendophytes in which secretory passages 
occur 

Solereder (1908), however, makes no mention of the presence of secretory 
canals in any of the Myrtaeeous genera though, as pointed out m a previous 
paper (Welch, 1921), undoubted oil ducts occur in certain species of the Corym- 
bosae group of the Eucalypti, and also m Angophora lanceolate Cav In the 
present investigation, oil duets are also recorded in certain species of the genera 
Tnstanta and Syncarpta, but in both eases a very much more highly developed 
system of passages occurs than is found in Eucalyptus and Angophora, since 
they occur not only in the medulla, as obtains in these two genera, but also in the 
cortical tissues So great is the development of oil ducts in the secondary 
phloem, that is, bark, of the Turpentine (8yncarp%a launfoha Ten ), that it te 
without doubt a most important factor w rendering the piles, for which the timber 
is very largely used, immune from the attacks of Teredo Without the bark, ^ 
Turpentine is no more resistant to Teredo than many other hardwoods It is' 
thus evident that these ducts possess considerable economic importance in this 
respect 
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Syncarpia and Tmtama aro closely related genera, being placed consecutively 
m the sub-tribe Metrosidereae of the Lcptospermeae by Bentbam and Hooker 
(1862-67) and also in the tribe Leptowpermeae by Engler and Prantl (18971 
Although the two genera differ markedly m the morphology of the flower and 
fiuit, yet the timbers of Brush Box, Truttama conferta RBr and Turpentine, 
Syncarpfa launfoUa, resemble each other closely in many respects 

An examination of material of 2Vtsfan»a confer la shows the presence of 
numerous ducts, extending for considerable distances, branching and following the 
principal reticulations of the lateral veins, they are particularly prominent in 
the midrib of the lamina and in the petiole of the leaf, as well as in the cortical and 
medullary tissues of the stems, and fruit and flower pedicels and peduncles 

In a transverse section of a leaf bud it is seen that the ducts ore first 
developed towards the lower or abaxial surface of the leaf, outside the vascular 
tissue and about midway between the outer portion of the phloem and the epi¬ 
dermis They are most numerous and highly developed near the nndnb and, 
although found to accompany the primary veins, are longer and moie prominent 
m the former case In more mature leaves ducts can be traced within the 
vascular bundles which, m the case of botli T ns taw a conferta and Syncarpia 
launfolta and in the Corymhosae group of the Eucalvpts and Angophora lanceo - 
lata, form practically a complete ring, and also towards the abaxial suit ace The 
prominence of the ducts in the abaxial leaf tissues, that is the outside oi the 
young leaf bud, when compacted together, seems to indicate that their function is 
pnmanly one of protection and, moreover, as growth takes place, further duct 
development is found on the upper and lowci sides of the smaller vascular bundles 
forming the lateral veins 

Plate xlvui, fig 1 shows a transverse section of a leaf bud near the apex, 
ui which arc three pairs of leaves in different stages of growth The outer pair 
are rut near the junction oi' the petiole and lamina and, in common with the 
second pair, possess well developed ducts, approximately five in number, situated 
towards the lowei surface In all the leaves, even the smallest, it is easily possible 
to trace the arrangement of the bicollateral vasculai bundles of the midrib which 
form a more or less complete ring and, even at this stage, it is possible to detect 
a slight indication of the development of secretory passages in the medulla In 
the innermost pair of leaves the ducts are not so dearly defined as m the others 
and are fewer in number In the section figured there is no clear evidence of 
the presence of oil glands, though these do occur nearer the epidermis, even m the 
veiy young leaf apices before the development of the ducts It is possible to 
trace the course of a single duct from 4he stem into the petiole and lamina of 
the leaf without any evidence of discontinuity, such as is evident in certain 
Eucalypts and Angophora lanceolata and, moreover, undoubted branching occurs, 
one duet dividing into two, the branches gradually diverging so that a few milli¬ 
metres from the point of junction they are comparatively widely separated It is 
also possible to find short ducts which arise independently and extend only for a 
few millimetres or less, and have apparently no connection with any others In 
young leaves and stems it is evident ,that the ducts are not all developed at the 
one time, since, in one Bection, all stages from practically mature oil ducts to 
immature cell groups can be found 

The numerous dots and short lines around and between the leaves m the 
figure represent sections of the innumerable hairs found m the leaf-bud 

The branching and continuity of the ducts is also clearly brought out in a 
longitudinal section of a leaf-bud There is a gradual increase in sue of the 
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ducts towaids the lower part of the hud, the average diameter ranging from 002 
nun to 0 07 inm m young tneuee Plate xlvhi, fig 2 shows a slightly oUiqus 
longitudinal section of a leaf-hud of ZVistowo confers To the right are numer¬ 
ous stem ducts, and above is portion of a leaf blade and petiole in section, with 
one very prominent duct In other sections of the same leaf-bud, this particular 
passage was found to link up with a stem duet and m the opposite direction 
could be traced almost to the leaf apex. To the right of this duet is a short 
\crticol ennui which serves as a connection between the petiole duet and those 
<>J the stem At the bottom of the section is portion of the petiole and lamina 
of a leaf coiresponding in age and growth to that at the top, but it is cut near 
the edge and does not show much evidence of ducts, except a short length near 
the apex Between tins upper and lower leaves in the same section is portion of 
an innei leaf showing several very prominent ducts The structure of the simple 
hairs forming the leaf-bud investiture is more clearly shown than in the preceding 
section 

A more highly magnified longitudinal section of the same leaf-bud is shown 
in Plate xlvui, fig 3 Two of the ducts are cut somewhat obliquely and appear 
as elongated elliptical cavities, whereas they actually extend for a considerable 
distance The most important point, however, is the very clear evidence of 
branching which is noticeable towards the bottom of the figure The two upper¬ 
most prominent horizontal passages are in the leaf midrib, as are also the less 
prominent lower horizontal ducts, which are marked by elongated zones of closely 
compacted cells with dense protoplasmic contents The almost vertical duct 
which joins the right lower midrib duet is following the course of one of the 
principal lateral veins The vascular bundle corresponding to tins duet is not 
seen, smee the section passes below it Towards the lower left-hand comer is 
portion of one of the primary veins, in this case cut dear of the adjoining duct, 
though there is a trace of one at the extreme bottom edge of the figure There 
is no sign of oil glands in this section The branching of duets and their rami¬ 
fication into every part of the leaf is a characteristic feature of this species of 
Trtatama It is found that normally two ducts accompany each of the principal 
jmmary veins. one being above and the other below. These duct* are compara¬ 
tively small, measuring only about 0 04 mm. m diameter Although oil glands 
are usually large and well-developed m the spongy mesophyll of the leaf, no con¬ 
nection has been found between them and the ducts, the latter, with one exception, 
having on!> been observed in conjunction with vascular tisane. In tracing the 
course of these small secretory passages it is found that they undoubtedly link 
up with the main ducts which run above and below the corresponding vascular 
bundles ol the midnb Ducts have not so far been detected corresponding to the 
smaller leaf veins 

Plate xlvm, fig 4 shows a transverse section, at right angles to the midnb, 
of a portion of a young leaf of T conftria Towards the left in a small bicol¬ 
lateral vascular bundle cut somewhat obliquely, but below and above it and 
marked “<1” are two small secretory ducts The larger oil glands, measuring 0*34 
mm in diameter, stand out prominently nj, comparison; to the ngbt is a small 
leaf vein, also tut obhquclv, but there is here no evidence of corresponding 
secretory ducts 

In the mature leaf the ducts are particularly prominent in the midnb and, 
on cutting the lamina transversely, the exudation is moat marked at that paint* 
whilst that from the smaller primary vein duct is necessarily scanty. As in the 
very young leaves, ducts are much more numerous in the loose parenchymatoim 
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tissue towards the abaxml surface and m the thin-walled tissue between the two 
almost parallel zones of bicollateral vascular bundles than towards the upper 
surface It seems evident, therefore, that there is practically no new duct develop¬ 
ment during later leaf growth Text-figure 1 indicates the relative positions of 
the xylem, secretory ducts and oil glands at different 10 mxn intervals in the 
petiole and midnb of a leal* 40 mm long In section (a), which cuts the petiole 



Text-fig 1 — Transverse sections of a young leaf of Tri&tama conferta (petiole 
and midnb) showing arrangement of the secretory ducts, oil glands and vascular 
tissue (x 20). 

transversely, there are six peripheral oil glands Witlun this aie live ducts abo\c 
the vascular bundles, six between the vascular zones, and nine below it Fig 
lb is out across the lower portion of the lamina, and shows two oil glands towards 
the lower epidermis, and a very marked reduction of the adaxml ducts from fl\e 
in (a) to one There is one less medullary duct, and the same number of abaxml 
ducts. Fig 1 c again shows two oil glands, but the ducts towards the upper sur¬ 



face have completely disappeared; there is a reduction in the number of the lower 
coca Fig, Id u near the leaf apex and indicates a rapid diminution in the sue 
of the upper row of vascular bundles There are no adaxtal dip its, four medul¬ 
lary dads and five towards the lower surface. Text-figure 2 shows a correspond- 
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mg lulntionbhip in a mat me leaf 180 uuu in length, the sections being taken at 
20 mm interval' (a) shows the petiole section near the junction with the stem, 
the peupheral oil glands are prominent There are eight small ducts above the 
vascular bundles, three duets between the vascular zones, and seven below In Fig 
2b the adaxml ducts are reduced to two, the numbei m the medulla is four, and 
below there is an increase to thirteen This increase may be due to branching of 
ducts already present or to short isolated ducts which, however, ma> not extend 
foi on\ distance Fig 2c shows the total disappearance of the aduxial ducts as 
in the immature leaf (Text-figure 1) with three medullary ducts and nine to¬ 
wards the abaxial side In Fig 2 d there are thieo medullary duds, and a de- 
ilease in the abaxial duets to eight, with two oil glands, also towards the lower 
surface To the right is a single duct, evidently extending to a lateral vein Fig 
2e still shows three medullary ducts, but there is a iiuthei reduction to seven in 
the lower group Towaids the upper surface is an oil gland Fig 2/ again has 
four medullary ducts, but the lower ducts are still further reduced in number to 
five Fig 2 g shows a marked reduction in the upper vascular bundle zone, and a 
tonesponding decrease in number of the oil ducts to three above the xylem and 
two below Fig 2 h and 2i utp approaching what obtains in the principal costal 
veins, theie being a single bicollateral vascular bundle with one duct above and 
two below 

Text-figure 2 shows to what a great extent secretory ducts arc developed in 
the leaf, and liow persistent they are, even at the extreme leaf? apex They arc 
apparently formed principally in conjunction with the lower vascular zone, since 
those corresponding to the upper zone, tlmt is, those developed towards the adaxial 
surface, are not persistent far from the petiole, provided that they even reach 
the lamina 

Thera is cvidentlv no definite number of duct* present in the various por¬ 
tion*, oi the plant m which they occur Those found between the vascular bundles 
aie as n general mle, fewen in number and smaller in size, some indication of 
tins being given by the fact that the exudation is less in the centre than towards 
the periphery of the mulub, w’hen the latter is cut transversely 

A transverse section of the midrib of a mature leaf of Trwtama vonferta is 
shown m Plate xlix, fig 7 Towards the lower surface are nme duets, some of 
which arc not particularly conspicuous in the loose parenchyma, five ducts arc 
between the vascular bundles and towards the upper surface of the leaf To¬ 
wards the light i* a typical oil gland, approximately equal in size in transverse 
section to the ducts The average diameter is about 0 06 mm 

In the lent of Syncarpia laurtfoka a somewhat similar arrangement of the 
setretorv ducts is found, except that there w a much greater development towards 
the lower surface of the midrib than elsewhere A transverse section of the mid¬ 
rib and adjacent tissues of the leaf is seen m Plate xlix, fig 8* The duets, 
measuring up to 0 07 m in diameter, correspond m size to those of T eonferta , 
"but they are more conspicuous, although fewer in number In tbw instance, there 
are five ducts towards the abaxial surface, four between the two almost parallel 
zones of bicollateral vascular bundles and one towards the upper surface It is 
at once evident from a comparison of Plate xlix, figs 7 and 8 that the relative 
importance of the ducts is much greater in the case of Tnetoma eonferta. Al¬ 
though small ducts accompany the principal primary veins w the leaves of S lawri- 
foka , these again are not so prominent as in the other species Passages measur¬ 
ing 0 02 mm in diameter were found near the'intramargmal veins, but they 4o 
net always occjit in this position The wtramarginal vein of t. eonferta fa 
usually accompanied by two ducts, one above and the other below the vascular 
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bundles, but occasionally by one or two short lengths often not extending for as 
much as 1 nun In the lateral veins, although it is normal to find one duct above 
and one below the vascular bundle, in Some only one duct is developed below, 
and in others no ducts whatever were traced 

Surrounding young terminal leaf buds of T conferta are numerous thin im¬ 
bricate budscales wliwh fold over and enclose the growing shoot As growth 
proceeds these become brown and finally drop off In transverse section (Plate 
xJvm, fig 5) these Icataphylls appear as thin structures, tapering giadually and 
becoming very fine towards the edges There is no differentiation of the tissues 
into palisade and spongy mesophyll and the vascular strands are very small 
The sinking feature is the enormous development of the secretory ducts, forming 
a great contrast to the comparatively few present in the inner group of foliage 
leaves in the same section Th$se ducts measure up to 0 07 mm in diameter m 
the sections examined, whereas those in the corresponding foliage leaves ore about 
0 04 ram m diameter Although many of the ducts are in close proximity to the 
vascular strands, this is not true of the maionty No evidence of oil glands was 
found m these kataphylls Those winch appoar to be small cavities (Plato xlvm , 
fig 6) are in reality passages which are cut transversely This section passes 
longitudinally through the outer portion of a leal bud, cutting one scale prac¬ 
tically m a median plane, parallel to the surface It is evident that there is con¬ 
siderable branching and ramification of the passages, which end blindly, gradualK 
becoming smaller towards the bud-scale margins and tip, these being devoid of 
ducts This is evidenced m the scale tip section on the left ot figure 6 (Plate 
xlvni), the narrow portion being part of the broad scale on the right, which is 
completely folded over 

Although the development of the secretory oil ducts is a feature of the leaf, 
it is in the stem that they become most conspicuous They are not found neai 
the epidermis, but both in the medulla and the cortex approach close to the 
phloem As in the Eucalypts, numerous cortical oil glands found close to the 
epidermis often have the longest axis longitudinally directed, but do not extend 
for anv distance, and can be easily distinguished from the true ducts Thel 
parenchyma of the cortex is large and thm walled, the cells being smaller towards 
the epidermis and also towards the outer phloem of the conducting strands Prom 
their position it seems probable that they are developed from the ground tissue 
Plate xlix, fig 10 is a transverse section of a 9 mm stem of T conferta, show¬ 
ing thirty dnets developed in the medulla and fifty-eight in the inner cortex 
These figures indicate how extensively ducts are formed; their relative importance 
in this genus and in the genus Eucalyptus is evidenced by the fact that m the 
latter the typical number of similarly constituted ducts is four, all of which are 
within the medulla. It is apparent that they are much more numerous than oil 
glands The ducts measure 0 050 mm mean diameter m the pith, 0.04 mm 
minimum, 0.10 mm maximum In the cortex the average diameter is 0.00 mm, , 
minimum 0 02 mm maximum 0 085 mm, m the specimens examined In older 
stems of T. conferta, as would be expected, there is approximately the same num¬ 
ber of ducts in the medulla as in the younger stem, although they had m some 
eases increased in number somewhat in the cortex. A transverse section of a 
three-year stem measuring 5 mm. in diameter is shown in Plate L, fig. 11 Por¬ 
tion of the xvlera, the mtraxylary phloem and the pith with its numerous oil 
ducts are shown, all of the latter being distributed near the phloem. The average 
diameter of the ducts is 0.08 mm., the number present bemg approximately the 
same as was found m the section of the smaller stem (Plate xlix, fig 10) 

In longitudinal sections of the stem of T conferta the difference between the 
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sub-epidermal oil glands and the more deep-seated oil ducts is apparent Al¬ 
though th* oil glands are somewhat extended longitudinally (Plate 1, fig. 12) they 
aie quite distinct from the greatly elongated duets or passages. Those latter are 
undoubtedly in many cases continuous throughout the leaf into the stem, thus the 
length may be at least 160 mm, though they probably extend for a much greater 
distance The section shown in Plate i, % 12 passes principally through the 
cortex, just reaching the outer part of the phloem, the two well marked ducts 
which are cut somewhat obliquely are therefore corticaL 

In Syncarpua laurifoha the stem ducts are usually fewer in number than in 
Tnstama conferta, and although there is apparently little difference in their develop¬ 
ment and mode of occurrence in young stems and leaves, m older stems there is 
a very marked alteration It lias been pointed out that in young stems of T. 

conferta f cortical ducts are particularly conspicuous, but m older sterna, on ac¬ 

count of the development of the phellogen below" the epidermis, the outer cortical 
tissues are exfoliated Subsequent development of successive merastematic tissues 
towards the cAmbium causes th^ total removal of all the cortex, and finally the 
outei portion of the phloem Thus, in sectioning a young branch of which the 
bark is somewhat scaly, there i* no trace of oil ducts left w the outer tissues, 
although those occurring in the medulla may still function For example, w a 
stem of T conferta 23 mm in diameter, the total thickness of tissue outside the 
cambium uas 1 2 mm but the whole of the cortex bad been removed, and therd 
was no sign of secretory ducts or cavities Chlorophyll was present to a depth 
of 0 0 mm from the outside In a stem 4 mm. in thickness, the cortex and 
secondar> phloem measured 0 6 mm The epidermis was still intact and secretoiy 
ducts were seen in the cortical tissue In another stem 4 mm. in diameter, the 
epidermis had disappeared togetlier with the outer cortex. The total “bark” 

thickness from periderm to cambium being 0 46 mm A few ducts were present 

just bordering on the phloem, but not occurring within it In a stem of 8 mm, 
diameter with a bark thickuess of 0 75 mm no evidence of ducts was found 
An examination of the mature bark 8 mm thick showed numerous large bast 
fibre zones measuring, m transverse section, up to 0 4 ram x 0.6 mm. with the 
longer axis at right angles to the medullary rays Numerous pitted stone cells 
occur, eitliei isolated or in short rows There is no evidence of oil-containing 
secretory cavities Jt seems obvious therefore that there is no subsequent develop¬ 
ment of ducts in the secondary phloem. 

A section oi a mature stem of By near pi a launfoha, however, reveals a very 
pronounced difference in the disposition of the duets in this species when com¬ 
pared with T conferta . This is due to their development in the secondary 
phloem In a stem 5 mm. in diameter four duets occurred at the corners of the 
medulla measuring 0 15 mm. along the longer axis, being somewhat elliptical* m 
cross-section Those present in the cortex were somewhat smaller, measuring 
about 0 10 min in diameter In small branches 64 mm. in diameter, the thickness 
of the inner bark, 1 e, the secondary phloem, extending from the cambium to the 
uinermoBt abscission layers, was 2.5 mm. Ducts measuring 0 0$5 mm, in dia¬ 
meter were found within 0 04 mm. of the cambium. It is therefore evident that 
the differentiation of the secretory passage must occur within a very short time 
of the dmHion of the cambtal raeratematw cells. A transverse section of a 64 
mm stem, showing portion of the secondary phloem is shown in Plate 1^ fig. t8. 
At the top is one of the absciss phellotd# which are formed in concentric rings In 
the outer tissues These absciss layers, which form thin scales bx the mature 
baric, consist of a zone of five or more rows of thick walled brown-coloured 



If H B WELCH 


667 


tabular cells, much compressed radially and apparently belong to the “passive” 
type described by Von Hohnd * Very evenly distributed throughout the phloem 
ate the numerous secretory duets which, though somewhat larger towards the 
absciss layer, are yet quite large near the cambium at the bottom edge of the 
figure Another lather striking feature of the bark of S launfoba is the small 
regularly arranged ltfwt fibre zones, whereas in T. eonferta the zones are very 
large and irregular 

The matuie bark of 8 launfolm, is somewhat furrowed and separated con¬ 
centrically bv numerous more or less persistent thin brown plates, which cor- 
lespood to the absciss phelloids already described. In section, a bark 20 mm 
thick showed an inner living secondary phloem tissue of 5 mm and outside this 
eight concentric zones separated by the thin absciss layers, making up 15 mm 
jn all There is a marked increase m the size of the inner zone of thm-walled 
phloem cells towards the last tormed phellogen, and tins enlargement becomes 
more pronounced m the outn zones after the development of the absciss layers 
Thus, cells measuring 0 018 mm along the radial akis become 0 18 mm in length 
There is practically no corresponding increase m size m & longitudinal direction 
These enhuged cells are particularly loose and spongy, and it is due to their 
disintegration that the bark becomes roughened on the outside The small fibre 
groups are, of course, unaltered during tins enlargement, and persist during the 
breaking down of the tissues There is little or no alteration m size of the oil 
ducts, which averaged about 0 09 mm in diameter in the specimens examined 
The contents in the outer portion of the baik were slowly soluble in 100% 
alcohol The increase m size of the surrounding thin walled cells results in a 
consequent reduction in the number of oil ducts per sq mm These m the inner 
portion (Plate 1, fig 13) are, as in the younger branch, very evenly distributed 
and average 5.2 per sq mm, whereas in the outer portion die average is re¬ 
duced to 0 9 per sq mm Here also (Plate 1, % 14) the fibre zones are small, 
with the longer transverse axis directed tangentially, and the medullary rays are 
umsenate A somewhat thinner bark measuring 8 mm in thickness showed an 
inner zone of 3 mm and three concentric outer zones measuring 5 mm The 
absciss phelloids were about 0 12 min thick, and consisted of about ten rows of 
cells, otherwise the structure was identical with that already described The 
average number of ducts per sq mm was 33 in the inner portion, maximum 43, 
minimum 2 6, with a mean diameter of 0.075 mm, the minimum being 0.06 and 
the maximum 010 mm 

~ An examination was made of the roots of seedlings of Tnetanxa eonferta, but 
no evidence of the presence of ducts, even tfi roots measuring only 0 35 mm in 
diameter, was found Neither were they observed in the swollen nodules at the 
base of tbe stem There was, however, a great difference in the structure of the 
roots of Syncarput kturtfoUi 1 On cutting them transversely there was a very 
pronounced exudation, yellow in colour, and definite secretory ducts were found 
in roots measuring 0 3 mm. in diameter. In larger roots the development m the 
secondary phloem was much more prominent than in the stems, the ducts, up to 
6,18 mm. m diameter, being larger and more numerous 

Development —From an examination of leaf buds it is found that oil glands 
are developed at an earlier stage in the ontogeny of the tissue than are the oil- 
duets. Thus in leaves of Trwtanta eonferta measuring 0.16 mm. in diameter. 


* Haberlandt gives this reference as Sitzb Wien, 76,1877 It was not available 
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soueioiy cavities were present, but theie was no evidence of the passages Simi¬ 
larly, in leave* 0 75 mm in diameter, no passages were observed, although oil- 
glands weie comparatively numerous A single duct measuring 0 04 nun m dia¬ 
meter near the midnb, and lour smaller duets, each 0 02 nun m diameter, 
corresponding to the lateral veins, were found m a leal 1 35 mm in breudth 
The early stages of development are shown in Text-figure 3 It seems evi 
dent that the division of more than one row ot cells of the ground tissue occurs, 
though it is possible to obtain a stage (3o) in which a single division has taken 
place This is followed by, or is simultaneous with, the division of certain ad¬ 
joining cells (3b and 3c), resulting in the formation of a large inner (ylindncal 
mass of email glandular cells (3d, 3e) with densely granulated protoplasmic con¬ 
tents, surrounded by several layers of cells with less dense contents and flattened 
so that the longer axis is tangentially directed in transverse section In longi¬ 
tudinal section (3b) the inner zone of cells is not elongated m the direction of 
growth in the eailv stages, although the outer zone becomes definitely so As 
growth pioieeds the inner cells enlarge and separation occurs, thus showing evi- 



Text-fig 3—Stages in the development of the secretory ducts in Trtstanta 
confetia (a-e, h, x 300, fg x 400) 

dence oi an initial schizogcnous development (3/) The inner cells tend to be¬ 
come flattened m a tangential direction and are also somewhat elongated vertically, 
it is evident that they are of a secretory character, and form an epithelial layer 
(3p) lining the duct In tracing the development of the passage it is apparent 
that disintegration of the innermost secretory cells occurs; thus there is evidently 
a schizogenons stage, followed by, and m many cases contemporaneous with, a 
lysigenous one, the mature passage being therefore sehizolysigenous, as occurs 
also m other Myrtaceonn plants A slight partial separatum of the inner cells 
is shown m Text-fig 3 q } although many ducts have been observed in which there 
is a complete separatum of an inner ring of glandular cells In many cases there 
is no evidence of an epithelial layer in the ducts in older stems and leaves, though 
the cavity in sometimes partially or totally occluded with more or less disintegrated 
thin walled cells 

It has been shown that no evidence of ducts has been found m the vascular 
tissue of Tmtama, whereas m certain species of Synearpta the development in 
the secondary phloem is very prominent No trace of passages has been observed 
in the phloem of the leaf, either in the lamina or petiole Small ducts some¬ 
times occur in the mtraxylary phloem of the stem but they are not common and 
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may only extend for a abort distance As far as has been observed the mode 
of development in Syncarpta is similar to that of T conferta 

Exudation — On cutting a stem or leaf of T conferta there is usually a 
uulky-white exudation resembling in appearance a latex, whilst 8 launfoha gives 
a clear or almost so, yellow to yellowish-brown liquid Alkanmn in 50 per cent 
alcohol gives a very definite reaction tor oily bodies m the ducts of cortex and 
pith m the former species, and also in the cortical oil glands, the contents being 
soluble in 100 per cent alcohol Treatment of a portion of the milky exudation 
with alkanmn showed the presence of numerous small oil globules varying con¬ 
siderably in size The diameter of these was usually between 0 001 mm and 
0 05 mm On exposure to the air coalescence takes place to some extent, the 
droplets becoming larger, and the whole forming a more or less dear brownish 
coloured viscous liquid which gave all the reactions for an oily body In young 
stems the exudation is more milky than that from older stems which us often 
practically dear On cutting the young stems and petioles the exudation is 
usually more copious from the pith ducts 

It is evident that the oil is present as the disperse phase of an emulsion, the 
other phase being of a colourless transparent watery nature On treatment with 
absolute alcohol, a honeycombed residue is obtained, after solution of the oil 
globules, which is insoluble m ether or chloroform The exudation evidently cor¬ 
responds to the “gum-resin” of De Bary (1884), which he records m Album, 
Sambucus t Cinchona, Acer, Convovulaceae , Sapotaceae , etc These ducts do not 
correspond m structure or development to the laticifmmM vessels or cells, nor arc 
the contents a typical latex 

The exudation from S. launfoha differs entirely, as far as lias been observed, 
from that of T conferta It is clear and almost soluble m 90 per cent alcohol, 
finally so in 95 per cent, leaving a small colourless residue It flows freely 
when young stems aTe cut, and is evidently an oleo-resra, alkanmn giving the 
colouration for these bodies Since the duets occur in the bark a small quantity 
of the resin can be obtained by cutting it In the inner portion of the bark the 
contents of the ducts are pale yellow in colour, m the outer layers, after en¬ 
largement of the parenchymatous cells, the oleo-resm is still persistent, though 
somewhat less soluble in alcohol 

An examination was also made of certain other species of the two genera 
which were available, with the following results — 

Tristama launna RBr—No ducts observed either in the pith or cortex of the 
stems nor in the leaf, though oil glands were present m the latter. There was 
no sign of development m the phloem It is interesting to note that a double 
zone of vascular bundles was not found in the leaves (cf T conferta) A 
similar arrangement of the vascular tissue m two almost parallel areas occurs m 
the midrib of those Eucalypts in which ducts are present and vice verm; these 
do not occur where there is a single row of vascular bundles 

T nenifoha R.Br—No oil ducts were found in the pith or cortex, though 
oil glands occurred in the latter. None were found m the leaf 

T+ exthflora F v M.~-A species from Northern Australia. Very scanty her¬ 
barium material was available, but no oil duets were observed 

T, lacUfhta Also a Northern Australian species Sere again very 

scanty herbarium materiel showed no evidence of ducts. Mueller, however, in his 
original description (Fragm., i.) states that “Hamuli fracture lacte acn ainaro 
seatent ” From this it is evident that further investigation is necessary. 
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T suaiealem Sru — Ducts measuring up to 0 11 mm were found iu the pith? 
usuall> six m number Numerous duets were also present in the cocte* In the 
leaf the> were developed to a lesser extent m the medulla between the vascular 
bundles than outBide them. None w ere found m the seeondar> phloem 

Syncarpia subargentea White —Only a small amount ot material was avail¬ 
able h»r examination, but as far as could be determined no oil duets were found 
in the leaves ui stems, eatlier in the medulla or cortical tissues 

Syncarpw Uptopetal* FvM—No indication of ducts was found in the pith 
or cortex of the material examined Oil glands were numerous and well-developed 
in the cortex No ducts were observed in the leaves 

8 Htllu Bailey—Numerous ducts measuring up to 0.0ft mm in diametefr 
weie tound scattered in the pith of young stems. In the secondary phloem they 
were smaller and not numerous, measuring up to 0 06 mm In the leaf they 
occuiied both above and below the vascular tissue of the midrib, though principally 
towards the abnxial Bnrface, as m 8 launfolta. Three or four also occurred be¬ 
tween the two almost parallel row’s of vascular bundles 

With regard to the species of Tnetanta > both T oonferta and T suaveolem 
are grouped m the Lophostemon section by Benthtun (1866) , T nemfoha is 
placed in the Nenophyllnm section and T lacUflua, T emhflora and T laururut 
in the EutnstaniBH, apparently only those species ot the group Lophostemon 
contain oil ducts Material of T pauhoides and T ombroia belonging to the 
Eutnstamas was not examined 

In the genus Syncarpta we have two species with ducts, 8 laurtfoUa and 8. 
Wllu Material of S subargentea was scanty, but as far as could be observed 
did pot contain them 8 lepto petal* differs very much m morphological charac¬ 
ters from 8 launfolia, so much so that Maiden (1904) suggests that the former 
speoies should belong to the genus Metrosideros as 3f* leptojietala Mueller 
(1889) synonymised the genus Syncarpta under Metroetderos An examination 
of a New Zealand species, Metrostderoe tomentoea A Rich, revealed no evidence 
of secretoiy passages, though numerous oil glands were observed in the cortex* 
From an anatomical point of view, therefore, there seems no objection to remov¬ 
ing 8 leptopetala from the genus Syncarpta, and placing it under MetroHderoa^ 
with which it possesses undoubted affinities 

In comparing these ducts with the only other Myrtaceous plants in which 
they have been recorded, namely the Corymbosae group of the Eucalypts and 
Angopkora lanceolata, certain striking differences are to be noted. Whereas Jn 
the former species they oeeur only in the medulla of the stems and petioles and 
portion of the laminae of the leaves, here they are not only found m the midrib 
but also accompany the lateral and mtramarginal leaf veins. The development in 
the pith is also very much greater, particularly in Tnatcma oonferta, and there i* 
also an extensive production in the cortex whilst in Syncarpia Imrifoka and A 
Tlxlln they occur in the secondary phloem .and to a slight extent in the mfcragjrlary 
phloem In the former genets ako there is no continuity between tile ducts of 
the leaf and stem, in these types we have undoubted continuity and, moreover, ex- 
tensive branching, a feature net observed in the other*. There is also a great 
difference in the mode of development, since in the Eucalypts the passage is 
formed by the linking up of a senes of *hort secretory cavities, where** here a 
continuous development, due to the division of a row, or rows, of merisfcenmtte 
oelhs is found 

The most vulnerable part ©f the plant is undoubtedly fb* young shoot? 
and, if the function of these ducts were protective, we wentid expect to And 



BY H. B WELCH* 


' 671 


them m a position m which they could resist attacks on the young buds It has 
been shown to what an enormous extent they are developed m the kataphylls 
protecting the leaf buds in Tmtanui conferta From their presence there they 
arc obviously not acting as storage reservoirs, since the kataphylls are de¬ 
ciduous, nor from their arrangement can they be interpreted as being purely con¬ 
ducting organs. It has also been shown that they occur m the leaf bud, always 
towards the outside, and in conjunction with the vascular tissue, similarly in the 
young stem they occur in the cortical tissues and in the medulla In every case 
their position indicates a relationship to protection Their occurrence m the 
secondary phloem to an enormous degree and the fact that oleo-resin is present in 
the outer layers of bark after separation from the inner living portion by a senes 
of absciss phelloids, discredits the theory that they are for storage purposes 
Apart from the purely protective role, the exudation may, as pointed out by 
Haberlandt (1914) undoubtedly serve to cover up wounds 

Summary 

Secretory canals or oil ducts occur in certain species of the genera Tmtanta 
and Syncarpta, not only in the medulla, as in a number of species of Eucalyptus 
and in Anyophora lanceolata, but also in the cortex 

In Syncarpta launfoha a very marked development of the oil ducts is also 
found m the secondary phloem of the stems and roots, but they do ndt occur 
similarly in the genus Tnstama 

In leaf buds, oil glands alone are present in very young leaves, measuring up 
to about 0 75 mm. in breadth, but subsequent development of the secretory 
passages takes place towards the abaxial surface 

Not only are ducts present in the midnb of the leaf, but they also accompany 
the principal lateral veins and the intramarginal vein, the normal number being 
two, one being above and the other below the vascular tissue. 

The ducts are very much more numerous than in the genera Eucalyptus and 
Anyophora and, moreover, may extend from the lamina of the leaf through the 
petiole into the stem—this does not occur in the former genera 

Development takes place through the division of certain rows of cells m the 
ground tissue, producing an inner core of glandular cells Separation of these 
occurs, followed by disintegration to a greater or lesser degree, the mature duet 
, being therefore schisolysigenous m character 

The exudation from Syncarpta launfoha is usually clear and transparent and 
is ateo-resinous, whereas in Tnstama conferta the exudation is milky, the oil be¬ 
ing present as an emulsion 

The function of the oil ducts is probably protective, particularly grace they 
are found in dose proximity to the vascular tissue, and to an enormous degree in 
the kataphylls protecting the leaf-buds, and also in the secondary phloem of 
certain species, but the question as to whether such ducts were originally protective 
In (heir ongin and evolution needs further enquiry. 

I am indebted to Professor A* A. Lawton, D.Sc., for his kindly criticism 
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EXPLANATION OK PLATES XLVIII -L 
Plate xlvin 

1 Transverse section of young leaf bud of Trtstama confetia near apex, show¬ 
ing development of oil ducts m the leaves They are moBt conspicuous towards 
the outside of the bud that is, the under surface of the mature leaf <x 80) 

2 Longitudinal section of a leaf bud of T conferta showing course taken 
by the oil ducts Towards the nght-hand side are several stem ducts which are 
continuous with the leaf ducts seen further to the left, (x 16) 

3 More highly magnified longitudinal leaf bud section than the preceding 
figure, showing portion of a leaf near the xrndrib The ducta are cut somewhat 
obliquely, but show definite evidence of branching, the almost vertical branch re¬ 
presenting a canal accompanying a lateral vein To the left of this is portion of 
another lateral vein cut clear of the ducts (x 65) 

4 Transverse section of a young leaf of T conferta parallel to the midrib, 
showing a lateral vein with its accompanying ducts fd) which are just outside 
the bicollateral vascular tissue Four oil glands are present in the spongy meso- 
phyll (x 50) 

5 Transverse section of a young shoot of Tristanta conferta passing through 
several outer rows of kataphylls or bud-scales The innermost group are the 
young foliage leaves surrounded by numerous hairs The cavities seen in the 
kataphylls are not oil glands but secretory passages, showing their enormous deve¬ 
lopment in these scales (x 16) 

6 Longitudinal section of a young shoot of T conferta passing through a 

kataphyll parallel to the surface, and showing the extensive ramification of the oil 
ducts On either side are portions of the bud scales cut longitudinally, but at 
right angles to the surface (x 20) , 


Plate xhx 

7 Transverse section of the nudnb of a mature leaf of T conferta showing 
the two almost parallel zones of bicollateral bundles, between which five ducts are 
to be seen, the greatest development occurs, however, in the loose parenchy¬ 
matous tissue just below the lower vascular area Oil glands are to be found 
near the epidermis (x 30) 

8 Transverse section of the midrib of a mature leaf of Syncarpta launfolta* 
As in T conferta the bicollateral vascular bundles are m two rows, and the greatest 
development of ducts occurs between them, and also towards the abaxial side* 
Only one duct is seen in the upper portion of the midrib, ix 80) 

® Transverse section of the petiole of a leaf of S. laurifolia near the kumntu 
Although ducts are present in conjunction with the larger group of VaScultf 
bundles, none are found near the two smaller ones, which correspond to the mar¬ 
ginal veins (x 25) 

10 Transverse section of a young stem of Tristanta conferta ihmbu tbs 
enormous duct development both m the pith and cortex. Just Tbttotf’#he 
are numerous oil glands, but these are few in comparison, with ifU 
of ducts (x 32) . , 
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Plate 1 

11 Transverse section of the inner portion of an older stem of 7. conferia 
It is a characteristic feature that the medullary ducts are always close to the 
internal phloem (x 23) 

12 Longitudinal section of a young stem of T conferta passing through the 
cortex and outer portion of the phloem Near either edge are the somewhat 
elongated oil glands Nearer the centre are two cortical oil ducts, cut slightly 
obliquely (x 11) 

13 Transverse section of the outer portion of a 64 mm stem of S laurtfoha 
showing the numerous oil ducts which occur in the secondary phloem They are 
solitary and very evenly arranged At the top edge is portion of one of the 
absciss phelloids which are developed successively at different depths in the 
phloem (x 10) 

14. Transverse section of the inner bark of a mature tree of S laurtfoha . 
The ducts and bast fibre zones are evenly distributed In the outer portion of 
the bark an enormous increase in are of the thin walled cells occurs, principally 
m a radial direction (x 23) 



674 


PRELIMINARY NOTE ON THE EMBRYO SAC OP STYPBBLIA 
LOmiFOLlA (RBr). 

By Patrick: Brough, MLA., B.Sc., B Sc Ag, Lecturer in Botany, 
University of Sydney. 

(Twelve Text-figures) 

(From the Botany Department of the TJmvemty of Sydney ) 

[Read 28th November, 1028 ] * 

Introduction 

The arranging of plants under a system which shows their natural affinities 
(genetic relationships) is still far from complete, and must remain so, though m 
a steadily decreasing degree, until the life-histones of the various species are 
known 

Comparatively little is known regarding the life-histones of the members of 
Natural Orders which dominate the Australian Flora, and of this fact the Epaori- 
daceae form a well known example 

At present this family is associated with the Encaceae, Qethraceae, Piro- 
laceae, Lennoaceae and Diapensiaeeae to form a cohort or Alliance—the Ericales 
(Engler and Prantl) Such a grouping, however correct it may eventually prove 
to be, is based on the general characters of the flower and fruit—superficial 
characters only. 

The cohort referred to ib regarded as the moat primitive of the eight cohorts 
comprising the Sympetalae, and the possibility of finding genetic connections with 
the Archichlamydeae was an especial stimulus to investigation m this region. 

Now, the Epacndaceae present certain peculiar features such as (a) a single 
whorl of stamens, (h) an anther composed of two mieroaporangia, (c) a longi¬ 
tudinal dehiscence of the anther. These features, inter aka, seems to demand in¬ 
vestigation, and the ultimate aim of the writer is to make a morphological study 
of this Order, and then a comparison with the other Families of the Cohort, 

The Bpaondaeeae 

Engler and Prantl (1889) give 21 genera and 850 species, their geographical 
distribution being largely confined to Australia and Tasmania* In Australia thop 
correspond to the Encaceae of other continents, hence the name Australian Use#* 
applied to the venous species of Epacrte The Fanuly however attend* to $0U& 
Amenca, India Hawaii and New Zealand 

Scone 24 genera ore native to Australia (Bentham, 1869) end uf 
following occur m New South Wales — 



BY F11SX0K BBOtJGH* 


875 


(a) 8typheka, Astroloma, Mehehrus, LtBsmthe, Monotoea , Lmoopogon, Aero- 
tnche, Braehyloma , and TrochocarpOi which are characterised by & fruit mde- 
hjecent, usually succulent, seeds few or solitary; and 

( b ) WooUata (Lysmmma), Epacns, Sprengeha and Draoophyllum with a dry 
kxralicid&lly dehiscent fruit containing numerous small seeds 

The first named genus has been selected for this investigation, primarily be¬ 
cause the seeds are relatively large, and oeeur singly in each of the five loculi of the 
fruit, which is a drupe 

Genus Btypheha 

This genus is found only in Australia and comprises eleven species* All the 
New South Wales species— six in number—are to be found m the neighbourhood 
of Sydney, and for this investigation Btypheha longifoha forms the material. 

Btypheha longifoha is an erect shrub about three feet high with narrow lanceo¬ 
late leaves 1 to 2J inches long, and t&penng to a sharp point The sepals are 
acute, while the tabular corolla is distinctly flve-lobed and of a yellowish-green 



Textfig. 1. A longitudinal section through an ovary cavity with the anatropous 
ovule cut w median longitudinal section The single massive integu¬ 
ment (int> enclosing the nucellus <nuc) is shown, also micropyle 
(mic) and conducting tissue of chalasa (at ). (x 75) 

Text-fig. 9. Longitudinal section through an ovary cavity showing a very young 
ovule cut in median longitudinal section. The single Integument 
(int) partsaUy encloses the nucellus (nuc). The anatropous charac¬ 
ter of the ovule is indicated The innermost layer of ceUs of the 
ovary wall (w) is shown, (x 185). 

Text-fig* 8* Median longitudinal section of an ovule slightly older than that m 
Text-fig* 9: the megaspore mother cell (meg. me) is shown, (x 185). 

dolour. The flower is about one inch in length. The lobes are characteristically 
revolute, and a bunch of hairs is situated on e&oh segment about half-way dovfn 
She tuba. The atam a ns are fused to the corolla tube, five in number, and alternate 
with the yfWa tte h m, while tfce anthers, freely exposed, are versatile and introrse 
The iwpmiw lynoarpoos dvwy has five loculi, each herring a single ana- 
tropoas ovule (a*» Text-fig, 1) . Ike fruit is h drop* and succulent. 
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During Ins investigation ot this species (S longifot ia) tbe writer found cer¬ 
tain features in the megasporogenesis and development of the embryo sac that 

seemed more or less unique, and it is with these that the present short account 

deals 

The flower buds arise singly in the axils ot the leaves of a shoot, each flower 
being enclosed b\ a number of sheathing bracts 

In Ti\t-ffgN 2 and 3 is shown a single chamber of the ovary, and m it a 
young ovule ib depicted Even at tins early btage the anatropous nature of the 
ovule is evinced The nuccllus is almost naked, but the single massive integument 
is clearly seen The nuccllus itself is of a very advanced type, consisting a* it 

dots of a single axial row of cells enclosed by tissue one cell thick This is shown 

in Text-figs 2-5, where flu* nuccllus is three cells in breadth 

The distal cell of the axial row is large relative 1o the others, and has a 
nucleus m proportion (Text-fig 4) Tins cell is interpreted as the megaspore 
mother coll which continues to enlarge 



Text fig 4 Median longitudinal section of nucellus (nuc) slightly older than 
that in Ttxt-hg 3, (meg me) megaspore mother cell (mic) 
microp>le, (mt) integument (x 195) 

Text-fig 5 Transverse section cut near apex of a young ovule, the nucellus 
(nuc) consisting of an axial row (ax) enclosed by a single layer 
of cells (1) is indicated (int ) integument (x 195) 

Tevt-% 0 Longitudinal section of a nucellus showing the outermost megaspore 
(o meg ) beginning to develop, two nuclei (n ) being shown Three 
other megaspores (i meg ) each with a large nucleus (n ) are ap¬ 
parent (x 135) 

Text-fig 7 Longitudinal section as in Text-fig 6 showing a later stage m 
development The non-functional megaspores (i meg) have in¬ 
creased in size, and show'no sign of disintegration (x 135) 

No parietal cell formation occurs On division the megaspore mother cell 
produces a row of four megnspores, this fact and two nuclei resulting from 
division of the nucleus of the distid megaspore are illustrated m Text-fig. 6. 

The growth of the ovary cavity is rapid, and easily permits of free deyeiop- 
ment of the ovule (Text-figs, 1, 2, and 3), 

Thus, sis far as the history of the megasporogenesiB.is concerned, St JMe he®* 
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in conformity with that characteristic of the Higher Sympetolae From this 
point, however, the development exhibits certain characteristics of its own The 
megosporea continue to enlarge, but the functional megaspore is the micropylor 
one, and not the chalazal one, as is normally the case This fact is indicated in 
Text-tigs 6, 7, and 10 

This occasional functioning ot the distal (mitropylar) megaspore m the Sym- 
pctalae has ulready been reported as far back as 1888 by Diner Other investi¬ 
gators, Fry (19012), Vesquc (1878-9), Lloyd (1902) and (lingual d (1882), report 
cases in which megaspores other than the antipodal one may occasionally func¬ 
tion, but it should be noted that the case reported by Olner is the only one amongst 
the S^mpetalae m which it has been clearly proved that the micropylar mega¬ 
spore is the functional one, and even m this genus, Trapelta, the cell adjacent to 
the distal one muy on occasion be the one which develops to torm the female 
garnetophyte 



Text-fig 8 Longitudinal section of ovule showing two pynform synergids in the 
embryo sac (si,S 2 ) synergids, (mic) mieropyle (x 75) 

Text-fig 9 Longitudinal section of embryo sac showing egg apparatus The 
striated nature of the apices of the synergids is shown, (si.aa) 
synergids, (o ) egg (x 135) 

Text-fig 10, Mature embryo sac and two of the three non-functional megaspores, 
(si.sa) synergids, (o ) egg, (f ) fusion nucleus, (a) three anti pedals, 
(l meg ) tnegaspores (x 135) 

The development of the female garnetophyte is as usual, the mature seven- 
called condition being shown in Text-fig 10, 

Although the nuclear divisions leading to the mature garnetophyte are normal, 
the resulting cells have some very interesting characters A singularly outstand¬ 
ing feature is the egg apparatus in which abnormally large synergids ore deve¬ 
loped % aed 10) 
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These synergids are pyriform, and the beak of each protrudes slightly into 
the micropyle The narrow end has a very distinctly striated appearance and 
stains lightly, in striking contrast to the heavy staining characteristic of the body 
of the synergid. Each synergid has a large nucleus, and is vacuolate. 

The polar nuclei fuse before fertilisation. The antipodal nuclei are small 
and disintegrate early They represent the most insignificant feature of the game* 
tophyte, and seem to serve no practical purpose. 

Although the pollen tube was often seen in the micropyle, and even entering 
the embryo sac, still the male nuclei have not yet been identified with certainty. 

The non-functional megaspores increase in sire and persist until after fer¬ 
tilisation Sections showing these megaspores without any evident sign of loss of 
vitality have been obtained at this stage The innermost megaspore extends close 
to the conducting tissue of the ehalaza and this fact, taken along with the/ distal 



Tixt-fig 11. Longitudinal section of seed showing ouoettar tissue (nuc t ) J endo¬ 
sperm (end), young embryo (crab.), and micropylar chamber (mic 
eta,). The former positions of the three non-functional megaaporef 
are indicated (i. meg ) (x 76) 

Text-fig 12 Longitudinal section of seed at a stage slightly younger titan tint ti 
Text-fig. 11 The micropylar chamber (nuc ch) from which the 
long suapensor (sp) extends, is shown, (emb.) embryo* (x im¬ 
position of the functioning megaspore and the persistent character of tike 
two megaspores, is in the writer's opinion some ground for tbndung 0&W* 
non-functionary megaspores act as a via media for the plump* of 1 

plies from the chalasa to the developing embryo sac. Later ifptt ftjKm(jjtf fiT*t 

megaspores disintegrate, bat their respective pciioM Mia be ^ 

the endosperm and embryo an well developed (Test-dig. 
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Another noteworthy feature is the shape of the mature embryo sae (Text-figs. 
11 and 18). At one end a large mieropylar chamber is developed in & manner 
similar to that so often figured by Fdtasot (1004) in his extensive investigations 
on the Enoaee&e. This cavity is separated by a constriction from the main body 
of the sac The function of this chamber is not apparent, because at maturity it 
only contains a few endosperm nuclei (Text-figs 11, 12). The embryo develops 
amid the endosperm in the middle of the sac, although the very long auspensor 
traverses the mieropylar chamber and passes through the constriction (Text-fig 
12 ). 

It must be understood that this contribution to Epacnd life-history only pre¬ 
sents one of many peculiar and interesting phases which have come to light as the 
result of the writers investigations on Stypheha and other genera of the Epaen- 
daceae 

At no distant date it is intended to submit for publication further results of 
such research 

Sunmary. 

1. The ovary contains five loculi with one anatropous ovule in each chamber 
2 The ovule has a single massive integument, investing a nucellus consisting 
of an axial row of cells enclosed by a single layer of cells 

3. The hypodermal cell, at the apex of the axial row of the nucellus, functions 
as the xnegaspore mother cell 

4. No parietal tissue is produced 

5. The megaspore mother cell divides, and produces a linear tetrad of four 
megaspores. 

G The outermost megaspore functions—a somewhat unique character in the 
Sympetalae—and develops the female gametopbyte, which at maturity is of 
normal type 

7* An outstanding feature of the embryo sac is the extraordinarily large pyri¬ 
form synergids, each with a distinctly striated apical region The antipodal 
cells are insignificant and evanescent. The polar nuclei fuse pnor to fer¬ 
tilisation 

8. The three innermost megasporea ore non-functional, but enlarge and persist 
with unimpaired vitality until after fertilisation. 

0, The endosperm develops rapidly. A mieropylar chamber, suggesting a 
parallel to that described by Peltnsot in his researches on the Ericaceae, is 
formed at the apical end of the embryo sac. 

10. The long suepensor of the embryo traverses the mieropylar chamber, passes 
through the constriction in the sac, and leads to the embryo which is em¬ 
bedded deep in the endosperm. 

For helpful criticism and advice received during the course of these investi¬ 
gations the author desires to express sincere thanks to Professor A A. Lawson, 
and to* Dr. J McLuekie. 

Botany School, University of Sydney, 22nd June, 1923. 
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NEW OB NOTEWORTHY PLANTS FROM THE 
NATIONAL HERBARIUM, SYDNEY No 1 

By Edwin Chkel, Senior Botanical Assistant 

[Read 28th November, 1923] 

Family GRAMINEAE. 

POA BULBOSA L. 

Orange, Young (J B Cleland) A European species of grass, naturalised 
in this State, previously only recorded from Cowra (These Proo, xxxxii, 1612, 
064). 


Family ORCHIDACEAE 
Dipodium Hamiltonianum 

Bailey, These Proc, vi., 1881, 140 — D punotatvm R Br var. Hamltomamm, 
Bailey, Queensland FI, 1902, p. 1549 

Bumhery, NSW (J B Cleland) 

This species was originally described by Bailey from specimens collected at 
Stradbroke and Peel Islands, near Moreton Bay, by Mr J Hamilton What 
appears to be the same species is figured in Fitzgerald's “Australian Orchids” (i, 
1882 , 60). Mr. Fitzgerald says: “The light greenish form (fig B) is from 
specimens kindly sent to me from Guntawang, near Mudgee by my friend A. G. 
Hamilton. It may possibly be D squamatim, referred to (in a note) by 
Bentham in the Flora Australiensis, as from New Caledonia, and differing from 
D. ptmctatum 'chiefly in the more closely imbricate, oppressed, and acute scales, 
at the base of the stem,’ but I have never seen a specimen of the New Caledonian 
plant ” Mr. A. G. Hamilton’s specimens ate not represented m the National 

Herbarium collection, but from the figure in Fitzgerald’s work, it eeema to me to 
be almost identical with the specimens collected by Dr. Cleland. The chief differ¬ 
ence between this and the normal form of D. punctatum is m the decided greenish- 
yellow colour, and the prominent scales of D. Bamfttoniana, which are not ap¬ 
parent in any of the numerous specimens of D. pmetatw*. The figure in Fitz¬ 
gerald’s work is rather mors green than the specimens collected by Dr. Cleland, 
but I find that the greenish odour gets more intense with age. I have compared 
the specimens with D. squamatum R.Br. from New Caledonia Finn tee Scblech- 
terianae (No. 18726 ) hi the National Herbarium collection, and find that the 
basaUoaka are larger and more acuminate than those of D. Hmtttommum, end 
distinctly 6- to 7-nerved, or more. 
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Family PROTEACEAE. 

Isopooon anlmon lPOLius Knight, voT. ceraoh)phylloi0BS, n. var 
A low spreading harsh shrub, rarely more than 2 feet high, the young 
branches minutely scabrous or occasionally hairy Flowers and fruiting very 
similar to l anemomfoUus 

This plant somewhat resembles the South Australian species Uopogon oercb 
tophyllurS R Br and is probably included in Moore and Betehe’s Handbook (p. 
230) under that name, but it differs from that species in the broader and much 
less pungent pointed leaf-segments It appears to be quite different m its habit 
from I anemomfoltw and may be worthy of specific rank but, as there are so 
manj intermediate forms, it is proposed for the present to regard it as a variety. 

The following is a list of localities as represented in the National Her* 
barium—Wanalda (NW Garrand, October, 1904), Parishes of Vicars and 
Oregon Co Barnett, Zammaba Creek, Pillaga Scrub, and Bumbery The Bum- 
bery specimens are more hirsute than the others and may be considered a variety 
it e\ entuallj it is considered wise to raise the Wanalda specimen to specific rank 

ISOPOOON ANEMONDTOL 1 US Knight, VAT TBNTJUOUUS 

This variety is recorded from Twofold Bay in Bentham’s FI Aust but is not 
mentioned in Moore and Betche’s Handbook. There are specimens in the National 
Herbarium, which dearly belong to this variety, from the following localities — 
Bmber’s Creek, near Kydra Trig Station 3700 foot, Conglomerate formation, 
Great Dividing Range, Kvbean River, R* II Cambage (No 2008), MongarJowe 
near Braidwood, R H Cambage (No 2051), Charlie’s Forest, Braidwood It 
is described by both Mr Cambage and Mr Boorman as "a low prostrate plant" 

Isopooon anemonifqlius Kmght, forma simplioipolu 

Mount Victoria and Hoinsby, 

Srnilar to the normal form m the floral characters, but many of the leaves 
are quite simple, and the above name wiH distinguish this form from the normal 
species 

Family LEGUMINOSAE 
Gastrolobixjm Boormani Maiden and Betche, 

The type specimens of this species were collected at Jilbby JiUiby Range 
near Wyong It was afterwards recorded for Milton (vtde Theft Proc., rnriv., 
3899, 143, and xxvu, 1903, 900) Since those records were made we have re¬ 
ceived specimens from the following localities*—Styx near Hill Grove, Codpi 
Mountains and Ulong, Eastern Dorngo 

Dillwynia phyliooides A. Cunn. 

Hill Top (E Cheel, October, 1918) This ib an additional locality* giving 
tlie species a much wider range, and bringing it much further south *h*« those 
records given in These Proa, xxxix, 1914, 471, 

Dxwwynia spxnsscens, map 

This species has been under observation since August, 1898* and was re¬ 
ferred to in These Proc., xxxix* 1914, 471, It is well worthy of specific rank and 
may be described as follows -r 

R Frutieulus deeumbens mtneato-ramosus 3*9 dm* altus, ghftrip 

apmescantibus, folus glabns, brevissime petiojatfs, ptosis vd k fare agotfs* 
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aribus vel anguste-oblongis, 4-6 nun long#; flonbus in amllis soktarus, brevtter 
pedunculate, tubo calycis glabro, lobis supenonbus fere ad apioem conjunct#, 
quott* mfenores longionbusj contra rubxda; legumine hirsuto 

Specimens have been compared with some in the Melbourne Herbarium called, 
by Baron von Mueller, D flonbunda var spinescens and admitted in Maiden and 
fietohe's Census of New South Wales Plants (1916, 104) under Muellers name 
The floral character and the general habit, however, are so clearly distinct from 
those of D flonbunda that it is thought advisable to raise it to specific rank 
A low, somewhat straggling shrub, varying in height from 1 to rarely more 
than 3 feet, the branches more or less tangled, quite glabrous, and the branchiate 
terminating m slender attenuated spines Leaves 2 to 3 lines long, glabrous, very 
shortly petiolate, obtuse or scarcely pointed, linear or narrow oblong, not twisted 
as in D encifoha ot D flonbunda , the upper surface showing a well defined 
channel Flowers singly in the axils of the leaves, shortly pedunculate, usually 
numerous along the spmescent branchlets Calyx tube quite glabrous, the upper 
lobes united nearly to the apex and larger than the three lower ones. Corolla 
very similar in colour to D encifoha, except the keel, which is of a deeper red, 
and the slightly longer claw of the standard Pod hirsute 

Its characters are intermediate between those of D encifoha and D flori- 
bundOf but it may be distinguished chiefly by the following characters*—Flowers 
always singly in the axils of the leaves, whereas in I) flonbunda they are mostly 
in pairs and in D encifoha they are in terminal racemes or clusters, leaves quite 
smooth with a straight comparatively broad channel on the upper surface and 
neyer twisted, whereas in D flonbunda and D encifoha the leaves are nearly al¬ 
ways twisted, with a slight channel on the upper surface and more or leBS 
glandular scabrous The numerous branchlets of the new species terminate in a 
distinct spine which, so far as I have seen, never occurs in any of the other 
species belonging to the genus 

Bishopsoourt, Randwiek (E Cheel, August, 1898), Hill Top, Bowral to 
Bullio, Bemma, Badgery's Crossing to Nowra, Fitxroy Falls, Moss Vale, Burra- 
gorang, West Dapto and Cronulla, Nowra. 

Swain son a uttbola F v M 

This species has previously only been recorded for Queensland Specimens 
have frequently been forwarded to the National Herbarium for determination, the 
correspondents invariably stating that it is poisonous to stock 

It has evidently been overlooked as a New South Wales species, owing to the 
characters given in Beatham's key to the species disagreeing with the description 
as followst—-"Style slender, not hooked. . . . * (in sectional key)* In the 
doicnption he states that the 4 %tyle is short, indexed almost involute at the ex¬ 
tremity.” Specimens fit the National Herbarium are from the following localities* 
Dubbo, Narronune, Gooraweenah, Tamwortb District, Nyngan, Wanslda, Gunne- 
dah, Breera, Bobadah, Brewsnta, Beaten Junction, Narrabn, Cobar, Coon- 
amble, Boggabri (R. E Gamboge, No, 8610), Condobolin and Tibooburra. 

IhSumtiXi aafttfrtrLA Steb* 

Him original description of thfc species is suhfasbad by Do Candolle (Prod, 
iUt 1825, 112) who quotas a figure given by Rriebenbaoh (lean* fixot., t 196) 
It & aNo recorded by Springs! (Syst Cur. Post, 1887, 178) who erroneously 
spells the specific name ** 0 dmtat*? then wo have it .recorded by Bentham (Ft 
Austr., it) who gives Brisbane River, Queensland at a doubtful locakty, and 
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Port Jackson to the Blue Mountains as New South Wales localities. It is in¬ 
teresting to note that Bentham (Ic ) who quotes Sieber'a No. 384 type specimen 
states that “Sieber’H specimens have the upper leaves more hairy than R Cunning¬ 
ham’s (also collected on the Blue Mountains), whilst in the latter the calyx is 
villous, winch in Sieber's is glabrous ” In “A Revision of the Genus Pultenaea/ 9 
Williamson points out (Proc Roy Soc. Viet, xxxnu, 1920, 147) that “The 
National Herbarium (Melbourne) contains a single specimen of the type re- 
lerred to m Benth, FI Aust., p 127 ‘Sieb n 184, New Holland 1 It does not 
appear to have been gathered since*’ Mr. Williamson has very kindly forwarded 
some bracts, bracteoles, calyces and ovanes dissected from the type specimens, 
which have been carefully compared with the large senes of specimens m the 
National Herbanum, Sydney and, as a result, 1 have been able to add the follow¬ 
ing specific localities —King’s Tableland, Blue Mountains (W. Forsyth, Novem¬ 
ber, 1898), Mount Victona (W. F. Blakely, October, 1910). 

Pultenaea divamcata Williamson 

Proc Roy Soc Viet, xxaun, 1920 (1921), 147 

As pointed out by Williamson (Ic ) this species has passed as P ecMnula 
Sieber, but differs from that species in having hairy bracteoles, silky-hairy ovary 
and the leaves shorter and more glabrous The stipules are not so persistent as 
in P echtnula 

It was originally collected by A Cunningham on the Blue Mountains and 
referred to by Bentham (FI Austr, n ), who pointed out that “the calyx is 
villous, which in Sieber’s (specimen of P echmula) is glabrous ” Bentham also 
mentioned tluit “Sieber’s specimens have the upper leaves more hairy than R. 
Cunningham’s ” The only records given by Williamson for this species are 
specimens from Wentworth Falls, Blue Mountains, collected by J H Maiden 
and J H Campbell In the National Herbanum, Sydney, there are, in addition 
to the above, specimens as follows —Hill Top, Main Southern lane (E Cheel), 
Wingello (J L Boorman), Lawson (A A Hamilton), King’s Tableland (W. 
Forsyth), Leura (A A Hamilton), Katoomba (W. F. Blakely), Blaokheath 
(R H Cambage, No 1204), Mount Wilson (J H* Maiden) 

Family EUFHORBIACEAE 
Croton Maidknj R T Baker 

In Joum Roy Soc NSW, xlvm,, 1914, 444, this species is recorded for the 
highest point between ^Angledool and Queensland border, known as “Guthrie's 
Mountain” (now Read’s Mine), about twenty feet above the black soil plains 

In the National Herbanum, there are specimens from additional localities as 
follow —Mount Mitchell near Warm]da (Forest Guard De BeuzcviUe) called 
“Wild Sage”, Narrabn Distnct (Forester Swam), Gunnedah (J L Boorman) 

Family D1LLENIACEAE. 

Hibbebtia monogyna R.Br. 

DC, Regm Veg Syst Nat, 1818, 429 — H. ddatoto A Cunn, Herb., H. 
tbffttia var. dilatata Benth , B.F1 , 1 , 37 .—H fasneutata van tlavata Maiden 
and Betche, These Proc*, xxxrn, 1908, 304 

The habitat given in De Candolle’s work is Mountains (Caley) and Port 
Jackson (R. Brown). Bentham, m addition to Port Jackson, save;—and south¬ 
ward to Yowaka River (F* v. Mueller). 
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In the National Herbarium we have a fine senes of specimens from Upper 
Hunter River (Stephenson, December, 1886), Balmoral (J. Bingham), George's 
River district (Rev T. V Alton), W. Dapto (R H Cambage), Cataract Dam 
(J H. Maiden), Baeraxm Creek, Denman (R H Cambage, No. 2682), Hill 
Top (E Cheel), and Coonabarabran (J. L Boorman) 

The upright habit and differently shaped leaves, as well as the fewer carpels 
and wide distribution, clearly show that it is distinct from both IT. cbffuea and 
II fasaculata 

Family SAPINDACEAE 
Diploolottis Campbklu, n sp 

Arbor ad 60-80 ped alta, romis junionbns plus minus ongulanbus pilosus; 
folia ftlternatis, foliolo 2-3 jugis, lamina glabns, nervus et rhacus pilosus In- 
0 orescentiae ramosus oonfertm paniculatus dispoBiti axilans terminahbus Caly- 
cus 5-partibus, pilosus, petala sub-rotundatus, basi brevi unguiculatus oupulatus, 
bi-glandnlosus, sessihbus rugosus-dorso mstatus, stamina octannus unequalibus, 
filamontis glabro. Ovarium pilosus, 3-locularis, stylus integro apice vix curvus; 
sennua globoso Bohtarus 

Largo tree, 60 to 80 feet high, with a trunk varying from 2 to 3 feet in 
diameter 

The young branches more or less angular, grooved, and the whole plant more 
or less hoary or pilose except the leaflets Leaves abruptly pinnate, alternate, 
about 10 to 15 cm long, including the petiole, leaflets usually 2 to 3 pair, op¬ 
posite or occasionally slightly alternate, shortly petiolate, glabrous above as well 
an on the underside, but the midnerve and petioles slightly pilose, obovate-oblong, 
to ovate-lanceolate, more or less acuminate but the extreme apex decidedly obtuse 
Flowers more or less crowded in composite ramose panicles, terminal or m the 
axils of the upper leaves 

Sepals 5, ovato-lanceolate, sessile, imbricate, densely pilose on the outside and 
slightly so on the inside, 2 to 2 mm long, and about 1J mm. broad 

Petals 4, shortly but distinctly clawed, cupulate, enclosing two sessile rugose 
yellowish-coloured glands at the top intermingled with a few flbnllose hail’s 

Stamens 8, unequal in length, filaments glabrous 

Ovary pilose, 3-oelled, 1-seeded Style entire, slightly curved, the apex 
shortly booked 

Capsule glabrous, dehiscent, globose-3-gonal, with valvate cell 3J to 5£ cm 
across and about 3Jr cm. thick, i c. from base to apex, or from abortion only 2- 
lohed and then containing only 2 or one seed Seeds globose or semi-globose 
through pressure w the capsule, varying in size from 2$ to 4 cm diameter when 
fresh, enclosed by a comparatively smooth, blood-red coloured arillus, testa com¬ 
paratively thick and hard, more or less rugose This appears to be a very unique 
plant and is likely to be of economic importance, as it is a fairly large tree and 
may be a useful timber and, in addition, it bears fairly large frtnts with seeds 
having a thick fleshy pulpy anllus of a fine acid flavour and which may be very 
useful for preserves or for jam. « 

At first sight it would appear that this species belonged to the genus Eno- 
gfo&Btm, but as the fruits of our plant are distinctly dehiscent and those of Erto- 
gloBtum are indehisoent it was necessary to investigate carefully the characters of 
other closely allied genera with a view of grouping it with those specie* having 
closer affinities. Although we have only one species of the “Native Tamarind” 
(DiptegtotUs Cwmngham) and our plant at first sight did not appear to have 
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any resemblance to this species, it proves on investigation that the fruit is a locu- 
lieidal capsule whose seeds are also globose in each cell and enveloped by a large 
fleshy aril The figures of Baillon (Nat Hist Plants, 5, 1878, 416, figs 3784181 
on pp 360-301) are not strictly correct, as has already been shown by Hooker f. 
(Hot Mag, tab 4470, and Bentham, FI Australians*, i., p 454) The fruits of 
thw latter species, together with the var Muellen of Bailey (Q FI., i, 287, 
Cupama dipkyUostegxa F.vM, Fragm, v, 1865-3866, 145), are also tuud by 
Bailey to be edible and useful for jam making (see Bailey, Comprehensive Cat, 
p 112), but are much smaller and the anllus is of a yellowish colour and not 
bloocl-red, as in our new species It was ongihaHy collected by M. Bauerien, in 
February, 1892, at Tmtenbar, when it was determined as Amoora ntitda, a species 
belonging to the family Rutaceae. In January, 1904, Mr R. A Campbell for¬ 
warded specimens from the Tweed River, which were provisionally determined as 
Cupanta In February, 1918, and again in March of the same year, some leaves 
and npe fruits, forwarded by Mr Campbell, enabled me to place this in the 
genus Dtploglottts. The specific name Campbelh is proposed m honour of Mr 
R A Campbell who lias interested himself m this and many other plants of the 
Tweed Rrver District 

The following particulars concerning this species were communicated to Mr 
J H Maiden by Mr C T White, Government Botanist, Queensland 

“3 was extremely interested iu the plant of which you sent specimens and 
drawings with your letter of tjie 4th inst, Mo. 1009/18, 

“The following is an account of my acquaintance with this tree In February, 
1913, Miss M Chisholm brought into my grandfather (Mr F M Bailey) a plant 
for naming, she said it was growing in their garden at Spring Hill He could 
not place it and we spent a lot of time looking up foreign Sapmdaceae They 
were fruiting specimens only, and we asked for flowers, but never received any, 
and as we thought the tree an exotic did not bother much about it. 

“In Febrnary, 1916, when my uncle (J F Bailey) was Government Botanist, 
specimens of the same tree were brought in for identification by Mr. W. Harding 
from a tree growing m the garden of Mr McGrath, Toowong We went through 
the same performance of looking up exotic Sapindaeeae, the seeds of which are 
covered by an acid, edible aril]us, and could not place it # 

“A couple of months afterwards, when looking through some bundles of 
undetermined specimens collected on Mudgeeraba Creek in June, 1014, when 1 
visited that locality with my friend, Mr. J. E Young, I came across tome 
leaves marked “Native Tamarind,* and I saw that they belonged apparently to 
the same tree as that we had received for identification from two Brisbane 
gardens As some years ago Mr Toting was living at Mudgeeraba, X spoke to 
him about it, and he informed me that the tree was common along TaUebudgera 
and Mudgeeraba Creeks, and was commonly known thereabouts as “Native Tame* 
nnd * I told him why 1 was interested in the tree, and he said he would write 
to several people he knew thereabouts and ask them if they knew of it, and if It 
was still common. He did, end they aU wrote beck to say that they knew the 
tree well, but that naturally* now the scrubs were down there were not so many 
trees of it to be found wild. 

“Lest December (1917) Mr. Young.and I went up the Meopherkon Binge 
via TaUebudgera We kept a good look out for this tree hnd si# Mod vfcftr 
Ike specimens along Upper TaUebudgera Creek/ It was bearing fitm, 

but I gat hered a quantity of it, but could not get flowers, except a fMr deeayefl 
ftigmanft. 
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“I fceant to keep these trees under notice next season and get flowers 

"It must be new I think, and yet it seems so strange that each a notable 
tree, and one well known to the settlers, should have eaeaped the notice of 
botanical collectors. 

"I may state that in the garden trees the online was yellow, not red as in the 
wild plant, but I think the colour of the anil us in theee sapindaceous plants often 
vanes. It is certainly a handsome tree, makes a dense shade, is very heavily 
folia ged with dark glossy green leavee and is an ornament to any garden ” 

Family UMBELLIFBRAE. 

Ebynoium decaisnranuh Urban. 

An introduced weed, naturalised m the Kensington and Botany swamps 

The specimens were kindly identified by the Director, Royal Botanic Gardens, 
Kew. 

Family EPACRIDAOEAE 

Meuchrcs adpbessus A Cunn. ( Stypheha Cunningham FvM) 

Wardell (W Baucrlen), Eungella, Tweed River, Tweed Heads (W Forsyth), 
Broadwater (E. Cheel), Warrumbungle Ranges (W Forsyth) 

Meuchkus bruuescenb (A Cunn) DC 

Gilgandra (R H. Cambage, No 1092), Harvey Ranges (J H. Maiden), 
Minore (J L Boorman), Warrumbungle Ranges (W. Forsyth), Gulgong (J 
H Maiden and J L Boorman), Bow an Park near Cudal (W F Blakely), 
Bogan Gate (R. H Cambage, No. 1957), Baeratm (R H Cambage, No 2665), 
Coonabarabran (E Betcbe), Bumbery (J B Cleland), Peak Hill Road near 
Dubbo (J B. Cleland), on Stony Hill near Molong (J B Cleland). 

These two species are included by Bentham as synonyms ot M urceolatus 
R,Br, but the characters of the foliage and flowers, and the habit and distribution 
of the plants are so very distinct, that it seems advisable to regard them as dis¬ 
tinct species 

Family LABIATAE. 

Bemigbnu cukkhoma Benth. 

The original specimens of this species were collected on tho George’s River 
by Woolls and on the Macleay River by Beckler. These were referred by F von 
Mueller (Fragra., vl, 110) to Weetnngia glabra R.Br, but, as pomted out by 
Bentham (BF1, v, 118), are different in the leaves and very different m corolla 
and an then. As regards the George’s River locality, quoted by Bentham and 
said to be "very rare," Mr J Staer, has re-discovered it in October, 1910, and 
additional specimens were also collected in the same neighbourhood by Mr. J. L. 
Boondata, in November of tho same year as those collected by Mr. Staer, but 
more towards GHenfield. 

Ip addition to the above localities, I have since found several plants of this 
speeies cm sandstone slopes of a deep gorge at Hill Top in July, 1914, and again 
at another spot is February, 1916. The latter specimen# wen in flower apd are 
teem plants Dram two to three feet high The oorolla when fresh wae of a bright 
Mae colour, with trm 18 to 21 deeper blue coloured tines in the paler blue 
corolla tube, and two orange-coloured spots on the lower tip an which the anthers 
rest. 

Then is a Superficial resemblance between Hemigtnia eumeifolia and Wes- 
ttingia glabra, but the brunches, pedicels and calyx-tube of the latter speeies are 
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distinctly more or less pubescent, whilst those of the former are per£||tly glab- 
toub The lower bp of the corolla of H cuneifoha, is &1bo convex, whilst that of 
W. glabra is broad and flat 

Family COMFOSITAE 

Olxabia astebotmcha F vM var, pakvipolia Bentb 

Braemar (J H Maiden), Bowral (W. Greenwood), Hall Top (E« Cheel), 
Marrangaroo (E C. Chisholm and W. F. Blakely, May, 1022) 

The habitat for this variety is given by Bentham as Bargo Brush (Back¬ 
house), also near Portland, Victoria It seems sufficiently distinct from 0 
aster otncha to be regarded as a species, but further research is necessary before 
raising it to specific rank 
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ORDINARY MONTHLY MEETING 

JHtli Majuii, 11323 

Mr A I? Basset Hull, Pi evident, ui tlie Chau 

I'APfcllb Iti* AL) 

1 The High 'leinpt latuie Organism ot Kii meriting lau-bark Part u 
By U Gteig-Smith, D Sc, Mucleay Bactenologist to the Society 

2 Studies in Symbiosis No 3 A (\nitributum to the Morphology and 
Physiology oT the Hoot-nodules ol Puthcarpun sptnulosa and P elatu By J 
McLuckie, M A , D Sc 

3 New Temutes trom Centiul and South-East Australia B\ G F Hill, 

FES 

4 Btud?^ m Auwtiahun Entomologv No xvui B\ T G blontu 

Mr E (.'heel submitted the Billowing note m an a itstilt ol <ompanson oi the 
variants (about lb in mini her) oi Sturt’s Dosoit Pen, (hanthus Dumpieri A 
Cunn brought togethei under m It nation b> Dr O M Moulden, at Broken Hill, 
with those already tigmed in various ]»ubluations - Tlu noimal loun is well de¬ 
picted in Paxtons “Flower Garden,’ l, 1851, p 49, tab 10, Hot Mag, 1858, 1 
5061, Lemaire% ‘L’lllustiation Huitienlc,” 1858, tab 173, ami 4 The Gulden,” 
July 23rd, 1881, p 86 Jn addition to the normal species there is a beautiful 
<oloured illustration ot i' Dampten vai jloTe albo rubra-marqifiatn, in Lesnairc’s 
“L'lllustration," 1805, PI 450 It is intei<sting to note that so Tar, none of those 
collected oi cultivated bv Dr Mouldeu cxnctlv matches the latter vanetv, so that 
it would appear that fifteen ol Dr Mold den’s senes uie distinct There is another 
vanety recorded in “The Garden,” March 29th, 1890, p 298, under tlu name 
C. Dampien vm martpnatua, but the plate (740) is missing from the above woik 
,n the National Herbarium Library 

The Donations and Exchanges received nmee the previous Monthly Meeting 
(20th November, 3922), amounting to 29 Vols, 261 Parts oi Nos, 16 Bulletins 
15 Reports and 2 Pamphlets, etc, received from 108 Societies and Institutions and 
3 private donors were laid upon the table 

ORDINARY MONTHLY MEETING 
18th Aeitu., 1923 

Mr A F Basset Hull, President, in the Chair 

Messrs Walter Henry Bone, 15 Bond Street, Svdney, Arthur Hill Kelvin 
Petrie, Wonga Street, Strath field, and Albert Edward John Thackway, “Wyom¬ 
ing,” Albyn Road, Strathflehl, were elected Ordinary Members of the Society 
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The President announced that the Council hud elected Mr A G Hamilton* 
Professor H G Chapman, M D , B S , Messrs J J Fletcher, M A,, B Sc, and 
G A Waterhouse, B Sc , B E , F E S, to be Vice-Presidents, and Mr J H 
Campbell, M B E , to be Honorary Treasurei tor the current session, 1923-24 

The President offered the congratulations of members to Sir Douglas Mawson 
(in absentia) on his selection as a Fellow of the Royal Society of London 

The President announced that the Council has resolved to invite members 
to express their opinions as to the hour at which business is commenced at the 
Ordinary monthly meetings 

PAPFttS HMD 

1 The Lorauthaceae of Australia Pait iv By W F Blakely 

2 Some notes on the Permo-Carboniferous and overlying BystemB m Cen¬ 
tral Queensland 6y 11 I .Jensen, D Sc 

3 Studies m life-histories of Australian Diplcra Bruch\ eera. l Stratio- 
rn> udae No 4 The respiratory system in larva, pupa and imago of Metoponia 
rubrwep* Macquart By Vera Irwin-Smith, B Sc , F L S, Linnean Macleay 
Fellow of the Society m Zoology 

NOTES AND iuXHIBITS 

Mi W F Blakely exhibited from the National Herbarium the following new 
weeds for the State (1) Solatium elaeagntfohwm Cav, “Silver-leaved Night¬ 
shade,” Warre Warral (L J A Fitzpatrick), Koorawatha (M J Dixon) It is 
a Chilian plant which propagates by seeds and rootstocks It is very closely 
allied to the native species S loacttliferum J M Black (2) Carthamus den - 
tatm Vahl, “Mediterranean Thistle” Munumburrah (J Jamieson), Boorowa 
(T G Wernham) A native of the Mediterranean, it closely resembles C lana- 
tua, trom which it can be distinguished by the glandular-pubescent vestiture, more 
venulose leaves, pink oi puiple flowers, longei pappus, and larger achenes (3) 
(irvum arvense (L ) Scop, “Canada Thistle” Jmdabyne, Bemdale District 
(D J O'Rourke) In the United States it is a serious pest in agriculture, and 
is looked upon as one ot the worst weeds, and the* most difficult to eradicate 

Miss Irwm Smith exhibited the following species of Dipteia, which she has 
bred in captivity, or reared from larvae or pupae —Stratiomyudae Metoponia 
rubriceps Macq, Neoexatreta sptmgera , Odontomyta latenmaculata. Tabamdae 
Panqoma (Subgen Erephopvts) viema Taylor, Tabanus ( Thenoplectes ) sp 
Mvdmdae Triclonus gracilis Macq (Syn Cephalocera gracilis) Bombyhidae 
Docutnmyia pttellans, Bombyhw ? consobnnus, Aguraemoeba tncvia Macq, An¬ 
thrax altermm Macq, A sp nov 1 (a), A sp (b), A sp (e) Therevidae 
Anabarrhynchns rufipe * Macq , A near lattfrons Macq , A sp (a), A sp (6), A 
sp (c),A sp (d), A sp (e), Lonchorhynchus sp (a), L sp (b) f Agapophylm 
pyrrbotelus Walk, Phycus ? dioctrtaeformts Sehrn, P sp (a), P sp (6), Para - 
mlticephala sp (a), P sp (Z>), P sp (c), and 18 specimens comprising at least 
four different species of Tberevidae, genera undetermined Aailidae* Neoaratm 
Hercules Wied, Stmopogon elongatus, Ehabdotoitamus vtttipes Macq, R 1 brun~ 
neus White, NeottcmtM fulvopubeecene Macq, N neoclartpes Hardy, N grandis 
Hardy, A r near gibbons Ric, and one specimen of an undetermined species Em- 
pidae Tenontomyia gracthpes White Muscidae Muscina stabulam Fin, LuctUa 
sencata Meig and six species, genera undetermined Sarcopbagidae, One undeter¬ 
mined speues Tachinidae Two undetermined species Dexudae Rhychodexta rub - 
ncannata Macq and one species of an undetermined genus Anthomy idae: One 
undetermined species Mycctophilidae Six specimens of an undetermined species 
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Tipulidae MoctqimhUx. constncta, M mast erst Skuse, f Plustomyta gracilis Walk, 
and one undetermined specieH Bibionidae Bibw imitator Agrom> zidae Pkg* 
xomyza T affim* 

Mr M B Welch exhibited noils driven into the bark ot a Queensland Kauri 
(Agatkis Palmerstom) on winch increment measurements tv ere being made After 
two years the nails were forced out of the bark by the latter's abnormal develop¬ 
ment, and are embedded in a conical-shaped hard tissue The outgrowth consists 
mainly of large stone cells, loose parenchyma containing many tannm sacs and a 
few hast fibres There is a slight development of oleo-resin cavities 

The Donations and Exchanges received since the previous Monthly Meeting 
(28th March, 1923), amounting to 5 Vols, (14 Parts or Nos, 1 Bulletin, 1 Report 
and 2 Pumphlets, etc, received from 43 Societies and Institutions and 3 private 
donors were laid upon the tabic 

ORDINARY MONTHIA MEETING 
30th May, 1923 

Mr A F Basset Hull, President, in the Chair 

Messrs Ernest Francis Hartley Brown, Burme Street, Clovelly, and Archi¬ 
bald James Gray, 71 Pigott Street, Dulwich IliH were elected ordinary members 
ot tbe Society 

A letter was read irom Sir Douglas Mawson returning thanks tor con¬ 
gratulations 

Mr J H Maiden forwaided a copy ot a letter enquiring what botanists can 
attend the Imperial Botanical Conference to be bold in London next year and 
asking tor topics of special interest foi discussion 

The hour at which the business is commenced at general meetings was dis¬ 
cussed and it was resolved “that it be a recommendation to tbe Council that a 
postal vote be taken among metropolitan members ol the Society as to the hour 
at which business shall commence at the general meetings, and that members be 
given an opportunit> to vote for the hour ot 7 30 or 8 o'clock " 

The portions of the Piesident’s address dealing with Biological Survey of 
Australia and Breeding experiments with Tistphone were discussed by Messrs 
Froggatt, Stead, Le Souet, Troughton, Nicholson and the President 

PAPERS BKA0 

1 Revision of the genera Ethon, Cisneis and their Allies By H. J Carter, 
BA, FES 

2, A revision ot the Australian Diptera belonging to the genus Sarcophagi 
Rv Professor T Harvey Johnston, M A, D Sc„ and G H Hardy 

3, The lifedustory of Mxcrocachrys tetragona (Hook ) By Professor A. 
A Lawson, D Sc 

4, Studies w Symbiosis. iv Tbe root-nodules of Casuartna Cunning* 
haimana and their physiological significance By J McLuclae, M A, D Sc 

NOTES AND EXHIBITS 

Mr W F. Blakely exhibited, from tbe National Herbarium, a specimen of 
Xanthtum spmosum L , Bathurst Burr, from Wellington district showing hyper¬ 
trophy of the fruits, and prolification and hypertrophy of the spines Some of 
the fruits ore much inflated, and when opened they contained no seeds, while tbe 
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fruit spines me iu11> three times longer than the normal spines and many of 
them are quite straight In some cases the stem spines have increased from three 
to nine, and are also much tln<kei than the normal stem-spines, exceeding the 
latter in length by 3 5 cm 

Mr E Gheel exhibited a tungus (Ganodermus luetdus var ^apostessf), show¬ 
ing several peculiai outgrowths from the ougiual sporophore which had been 
developed in an attempt to matuie its hymen mm Somewhat similar specimens 
were recorded m These Proceedings, 1911. 504 and in the Hoy Soc of NSW, 
Proceedings, 1917, 474 It would appear that in each case the fungus-growth 
was grown generally on Cwtuarma sp , in unnatuial mi t roundings Me also ex¬ 
hibited specimens ot Monotoe a ledifolta A Gunn , collected in a deep gully at Hill 
Top (Mam Southern Line), thus establishing another widely separated locality to 
those already recorded in These Proceedings (1902, 213) 

Hr H G Chapman gave some account of the forms of carp obtained by 
crossing two fan-tailed gold carp He also lecnided the unusual flowering dur¬ 
ing March, April and May ot various plants ot genus Rhododendron. After the 
dry warm summer, plants which had flowered Inst November came again into full 
flower 

Mr W \V Eioggatt exhibited -(1) A lace puff ball fungus ( Phallus w* 
dusmtiof) from the Solomon Islands, (2) n senes of the smaller cotton boll 
moths found m Australia The small gieen cotton boll moth, Eartas kuegeh show¬ 
ing variation m colour, the Egyptian green boll moth Earias inaulana, Yellow 
spotted maize moth, Cognot/ethen punettferahs, and the pink boll moth, Platyedra 
gos*ittjm!la , (3) the life-history of Penthea pula, a longuom beetle doing a great 
deal of damage to the Halt hush m the Coonamble district The larvae bore down 
the main stem, and then down into the loots, (4) the large Lamelhcorn beetle, 
Orwta harbarosa and its larva The larva and beetles wen' obtained m the 
rotten base of a tree trunk 

Mr A R McCulloch delivered a short lecture, illustrated with lantern slides, 
on “The Mud People of Papua” 

The Donations and Exchanges tetcived unci the previous Monthly Meeting 
(18th April, 1923), amounting to 12 \ ols , 207 Parts or Nos, 33 Bulletins, 6 
Reports and 7 Pamphlets, etc, received from 07 Societies and Institutions and 5 
pin Mb donors were laid upon the table 


ORDINARY MONTHLY MEETING 
27th Junf, 1923 

Mr A F Basset Hull, President, in the Chair 

Messrs Patnek Brough, M A , B Sc , B Ag Sc, “Kinross,” Billyard Avenue, 
Wahroonga, and A A Lawson, 9 Wihnot Street, Sydney, were elected ordinary 
members of the Society 

The President called the attention d Zoologists to a letter from the Zoological 
Society ot London stating that unless increased financial aid, in the form of 
subscriptions, ot* , is forthcoming, the Zoological Record will not be published for 
years subsequent to 1921 

The President announced that the Council had decided to have, at the 
August meeting, a discussion on Mr Sloane's suggestion for the reservation of 
all areas in New South Wales above 4,000 feet m altitude. 

The President also announced that the Council had decided to take a postal 
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vote of members m the metropolitan distrait with regard to the hour of meeting 
and that ballot papers will be issued early m Jul> 

PAPERS KRAI) 

1 Notes on Fieshwater Algae By the lute G i Playfair 
Z Studies in the vegetation of and and aerat-arid New South Wales Part 
1 The plant ecology of the Barrier District By Mi^s M I Polling, B Sc., 
Linn eon Madeay Fellow of the Society in Botany 

3 A Monograph of the Freshwater Entomostraca of New South 
Wales Part ni Ostracodu By Ming Maignente Henry, B ft , Linnean Macleay 
Fellow of the Nouoty tn Zoology 

NOTTS AM) KXHHUTS 

Mr W F Blakely exhibited from the National Herbarium the following 
txotu* plants which appear to he new loi the State (1 ) 11 ehatropium anchusaejohum 
Poir (Borruginaceae) from Whittmgham, near Singleton (*1 H Maiden) It la 
a native ot Central Amenta and has been established in Queensland and South 
Austialm foi a number of years (2) llebmstreitia mteynfoha L This South 
African plant has established itself at Stockton and was first brought under 
notice by Professor J B Cleland in 1915, and again recently by Mr W M 
Steinbeck, who states that it grows freely on the toreshoies at Stockton and is 
spreading back from the ballast tips Bngler and Pritntl ( Pflanzenfanuheri, iv , 
3B) place 7/ehcnstreitia under Kctophulanaceae, but R A Roltc who has mono¬ 
graphed the genus (T hist let on-Dver, Flom Papensis \ , 05), lotams it under 
Selagineae 

Mr E Cheel exhibited sjjecirnens oi two spicies ot Euphorbia, collected at 
Lautoka, Fiji, in Jul\, 1918, as follows —(1) Euphorbia hirta Linn. It is re¬ 
corded bv Seeman (FI Vit, p 216) under the name E pttuhfera L but an 
pointed out by N E Brown in hi Trop Africa, vi, pt i. 1913, p 497, the 
latter is identical with E hypenctfaha L , and the plant that 1ms passed under 
the name ol E piluhfem is really E htria L This correction has been adopted 
by Fawcett and Rendlc (Flora ot Jamaica, iv, 1920, 337) It is also naturalised 
m the Port Jackson District, Copmenhurst and extends to N Australia. (2) 
Euphorbia pro-stratii Ait Quite common at Natovn and Lautoka This is a very 
common weed in the Tropics, very closely resembling E Drummonrh bom , winch, 
as also pointed out by Bentham (B FI, vi, 49), closely resembles the European 
E chamaettyce L (spelt ehamaesyee) S F Gray (Nat An Brit, 2 1821,260) 
set up a genus Chamaem/ce taking E peplu# as the type and C F Millspaugh 
(Field Colurab Mus, Bot u, 1900, 303 and 406), and W F Blakely (These 
Proc, 1922, p xxxi, and Agnc Gar. N R,W, 1923, 288), following Gra\, have 
included E thymfaUa, A 1 profit rata, and V Preahi , under this genus and, in ad¬ 
dition, there are upwards of 80 species, including several Australian species, 
Which would have to be transferred, if Chatnafsyee were regarded as a good genus 
The exhibitor proposed to follow N E. Brown, Fawcett and Rendlc, m retain 
mg these species in the genus Euphorbia, 

Dr IB Walkom exhibited specimens of and a Taeuioptrnd 

with very numerous short cross bars connecting the secondary veins The l.msils 
were obtained from the Lower Mesozoic Rocks of Queensland 

Papers in the Proceedings for 1923, Pari 2, were discussed by Di Walkom, 
Mr Froggatt and Dr Oreig-Snuth 
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The Donations and Exchanges received since the previous Monthly Meetmg 
(30th Mn>, 1023), amounting to 3 Vols, 70 Parts or Now. 11 Bulletins, 0 Reports 
and 1 Pamphlet, etc, received liom 44 Societies and Institutions and 3 private 
donors were laid upon the table 

ORDINARY MONTHLY MEETING 
25th Judy, 1923 

Mr A F Basset Hull, President, m the Chair 

The President announced that the Society had purchased the property known 
as Lnunston Hall, 16 College Street, with the intention, when the existing lease 
expires, ol occupying portion of the building as the home of the Society 

The President also reminded members that Mr Sloane’s suggestion that all 
areas in New South Wales with altitude greater than 4,000 feet should be ie~ 
served, would bo a subject tor special discussion at the August meetmg 

The result of the ballot as to the hour at which business shall commence at 
the general meetings of the Society was announced as follows For 7 30 pm, 37, 
for 8 o’clock, 6 

PAPERS READ 

1 A revision at the Australian species of the genus Bassia. By R H 
Anderson, B Sc (Agr ) 

2 Anatomical features of the mature sporophyte of Selagwella uhginasa 
By Jessie K Steel (Comimmicated by Professor A A Lawson) 

3 Studies on Australian Mollusca Part xiv Ry C Hedicy 

NOTES AND EXHIBITS 

Mr Fletcher called attention to the observations of Mr A Goerling, of 
Perth, W A, on the way in which the newly-born young of the Kangaroo, un¬ 
aided by the mother, finds its Way to the teat, as recorded in Sir John Bland 
Sutton's recently delivered Huntenan Oration [“The World’s Work,” English 
edition, May, 3923, p 573] 

Mr C Medley, on behalf of Captain Hurley, showed a senes of photo¬ 
graphs of pearl shells from the collection of Mr Hoekens, of Thursday Island 
The senes displayed the methods of collecting, of manufacture, and the various 
specie*? ot shells used m the industry, 

Dr Greig-Smith exhibited pieces of painted wood which had been sown with 
the conidia of Demahum pullulatis and Cladosponum herbarum Recently painted 
woodwork in Queensland became spotted with dark-coloured patches and it was 
alleged that the paint had been faulty But when scrapings were examined, they 
were found to consist ot the dark-coloured conidia of Dematmm and Cladosponum 
When wutm suspensions of these two moulds were spotted on pieces of light 
painted wood and kept in a moist atmosphere, the Dematmm produced the dark 
patches upon the wood exhibited Cladosponum did not affect the wood 

Mr E Oheel exhibited u fine senes of specimens in different stages of de¬ 
velopment, showing Fi, Fs and Fs races of a supposed hybnd Acacta (<d deal- 
bata X A Baileyana ), from plants cultivated at Hill Top He also exhibited 
specimens ot supposed hybnds found by Mr L O Gailard at Carlmgford and 
Eppmg, growing spontaneously, and suggested that the characters agree with 
descriptions of A < acta ad-enopkora Spreng, collected by Sieber in Port Jackson 
District m 1822 The latter somewhat resembles Acacia decurrentt Willd, (A. 
dccurrens var noimalis Benth ) 3 but is easily separated from that species, and 
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it 16 311 st possible that Acacia Naitonnaudi G V Nash, recently described and 
figured m Addison 1 a. Vul 0 (1921), plate 197, also supposed to be produced by 
crossing A dealbata and -1 dccurrens, on the litt< ral of the Mediterranean, is not 
m any way different from A adenophora Mr (-heel suggested that *1 trrorata 
of Siebor, was probabh identical with A paucttflanduloHa, il so, Sielier’s name 
lias priority over Mueller’s ffaucujlandulosa The iHttei bieeds tiue and is speci¬ 
fically dwtinct 

Mr A A Hamilton exhibited seeds of Cladtum jantatccnse Cran 2 which 
have been immersed in fresh water from August, 1918 to date, and are still 
afloat (See also These Proceedings, xhv, p 498), and seeds of Caret puirnla 
Thunb, immersed in sea watei December, 1918 About one-third of the seeds 
sank within two \ears, the balance retaining their bunjancy up to the present 
time 

The Donations and Exchanges received sin<e the previous Monthly Meeting 
(27th dune, 1923). amounting to 13 Vols, 84 Parts or Nos, 11 Bulletins, 7 Re¬ 
ports and 4 Pamphlets, etc , received from 64 Sex icties and Institutions and 1 
private donoi were laid upon the table 

ORDINARY MONTHLY MEETING 
29th Apgust, 1923 

Mr A F Basset Hull, President, in the Chon 

Mr Emanuel J Hajnv, (Jon sul-General for Czechoslovakia m Australia, 40 
Huyswater Road, Darlmghurst, and Miss Heather R Di ununoud, “HaviWi” 
Glenbrook, were elected ordinary members of the Society 

PAPERS READ 

J Studies in hfe-histones of Australian Diptera Brachyeera. n Asilidae 
No 1 Catalogue of the species oi Asilidae of which the earlier stages have been 
recorded By Vera Tram-Smith B Sc, FLS, Linnean Macleay Fellow of the 
Society m Zoology 

2 Studies in hfe-hiatones of Australian Diptera Braebyeera 11 Asilidae 

No 2 Notes on the egg-laying, eggy and young larvae of Neoaratus Hercules 

Wied By Vera Irwm-Smith, B Sc, FLS, Linnean Macleav Fellow of the 
Society in Zoology 

3 Studies m Symbiosis v A contribution to the physiology of Oastrocha 
sesamoides (R.Br) By John McLuckie, M A , D Sc 

4 Studies m plant pigments 1 The yellow colouring-matter of the 

Acacias By J M Petrie, D.Sc, FTC, Linnean Macleay Fellow of the Society 

in Biochemistry 

5 Revision of the Amyctendes (Coleoptera) Part vin The Euomides 
By E W Ferguson, M B, Oh M 

The discussion on the proposal for the reservation of all areas m New South 
Wales with altitude greater than 4,000 feet was contributed to by Messrs T G 
Sloane, H J Carter, R T. Baker, E Cheel, G A Waterhouse, D G Stead, 
Professor L. Harrison, Mi R Dalrymple Hay, and the President 

On the motion of Mr T G Sloane, seconded by Mr H J Carter, it was 
resolved “that this Society desires to advocate the reservation from alienation and 
the more conservative administration of the Crown Lands of New South Wales 
on which grow the upland forests at the sources of the principal rivers for the 
following considerations ( 1 ) the quality and regularity of river supply, ( 2 ) the 
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preset\utum of undergrowth and timber, and (3) the preservation ot the tauna 
and Horn of scientific value* and that the terms of this resolution be conveyed to 
the State Government tor consideration ” 

NOUt*- \M) i<Miinil’s 

Mi K Cheel exhibited seedling plants of the “Lemon-scented Ironbark'* 
(Eucalijptu# tSlwgeruuui) showing distinctive variation in the width of the leave* 
0/ the J4 plants potted Irom n seed-pan 9 liave narrow-linear leaves not more 
than VK ot an inch in width The other live plants aie more* or less lanceolate, 
up to 1 ot an inch in width m the widest part Thete appeal to lie no inter¬ 
mediate forms between these two distinctive iorms 

The Donations and Exchanges received since the pievious Monthly Meeting 
(2,>th July? D123), amounting to 11 Vols, 90 Parts oi Noh 10 Bullet ms, 1 Report 
and 1 Pamphlet, etc , received tioni 57 Societies and Institutions und 5 private 
damns wc ic laid upon the table 


OKDINAKN MONTHLY MEETING 
26th Sfpt> mblr, 1923 

Mi J J Fletcher, M A , B Sc , Vice-President* in tlu Chau 

On the motion of the Chairman it was resolved that tlus meeting desires to 
iccord its appreciation of the late Sii Walter Davidson's services to the State 
during lus term ot office ns Governor of New South Wales and of his efforts to 
piomote the welt a re ot all the inhabitants ol the State, and that an expression 
ot heartfelt sympathy be conveved to Dame Margaret Davidson on behalf of 
members of the Society 

All Gustal Maurit/ Lmdergien* Secretary, Swedish Chamber ot Commerce, 
Carungton Street* Sidney, Miss Jessie K Steel, B Sc , “Helensburgh,” Marion 
Street, Killara and Miss May M Williams, B Sc , “Bingera,” 33 Day Street, 
Diummovne, were elected ot dinarv members of the Society 

The Chairman announced that the Council is prepared to receive applications 
lea lorn lannean Marlcay Fellowships tenable foi one year from 1st March, 1924, 
from qualified Candidates Applications should be lodged with the Secretary, 
who would afford all necessary information to intending Candidates, not later 
tltnn Wednesday, 7th November, 1923 

PA PHIS BfcAO 

1 \ Revision oi the Australian Anerastunnae (Lepidoptera) By A J 
Tiunei, MD, FES 

2 A new Comiei from Southern Queensland By (' T White 

3 The High Temperature Organism of Fermenting Tan-bark Part m By 
R 0ling-Smith D S< , Macleay Bacteriologist to the Society 

1 On some Abnormal Sugar-canes Bv T Steel 

5 On ^m>c Australian Gnlmtcide* Bv A M Lea, FES 

Mr D G Stead delivered a short lecture entitled “Tn Malayan Jungles,” 
illustrated h\ lantern views 

The Donations and Exchanges received since the previous Monthly Meeting 
(2fRh August, 1923), amounting to 4 Vols, 72 Parte or Noe, 2 Bulletins, 5 Re¬ 
ports and 3 Pamphlets, etc , received from 46 Societies and Institutions and 3 
private donors were* laid upon the table 
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ORDINARY MONTHLY MEETING 
3] at October, 1923 

Mi A F Basset IIulK President, in the Chan 

Mifitt Thistle HarriH, Botany School, The University, Sydney and Miss Hilda 
Butler, Botany School, The University, Sydney, were elected ordinary members 
of the Society 

A letter was leccived Irom Damo Margaret Davidson, returning thanks for 
sympathy 

The President announced that since the last meeting Dr J K L Dixon, a 
mcmbei of the Society, had died 

The Piesident reminded candidates foi Lmnean Macleay Fellowships, 1924- 
25, that Wednesday, 7th November, 1923, was the last day for receiving ap¬ 
plications 

It was decided that, whilst the metnbciH were in sympathy with the objects ot 
the newly-formed Australian Forest League, the Society should not affiliate with 
the League 

The President announced that it had been suggested tliat the Society should 
have photographs of all membeis to be kept as a permanent record, and asked 
members to assist in attaining tins object by torwaiding then photographs to 
the Secretary 

rAPHIS BEAD 

1 Austiolian Neuropteni Part iv Bv P Esben-Petci-sen (Communicated 

bit \V W Froggatt , FLS) 

2 Australian Nemoptera Pait v By P Eslien-Petersen (Communicated 

by W IF ^ roggatt, FLS ) 

3 Note on the genus Synechocera, with description ot a now species Bv 
A Th4r\ (Communicated by If J Carter , BA t FES ) 

4 The Strophomemdae from the fossiliferous beds oi Downing, NSW 
Bv John Mitchell 

5 Mesozoic Insects ol Queensland No 10 Summary of Upper Tnawuc 
Insect Fauna of Ipswich, Q B\ R J Tillyard, M A, D Be , F L S 

6 The life-history ot Pheronphaera By Professor A A Lawson, D Si 

Papers in Part 3 of the Pi oeeedmgs for 1923 were discussed 

Dr, C Anderson showed some lantern views of the Bclubula Caves 

Tlie Donations and Exchanges received since the previous Monthly Meeting 
(26th September, 1923), amounting to 11 VoR, 122 Parts or Nos, 13 Bulletins, 
6 Reports and 0 Pamphlet's etc, received from 55 Societies and Institutions and 3 
private donors were laid upon the table 

ORDINARY MONTHLY MEETING 
28th November, 1923 

Mr A F Basset Hull President, in the Chan 

Dr Dems Adrian Pritchard, B S< , MB, Ch M, HM AS Penguin, 
Sydney, and Mr W L Wearne. Telarah, Collingwood Street, Drummoyne were 
elected ordinary members of the Society 

A letter was received from Mrs. Dixon returning thanks for sympathy 

The President announced that the Council had re-appoutted Dr J M 
Petne and Miss M, 1. Collins to Lmnean Macleay Fellowships in Rio-ohenustrv 
and Botany respectively for one year from 1st April, 1924, and hnd appointed 
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Miss M M Williams and Mr P D F Murray to Fellowships in Botany and 
Zoology respectively for one yeai horn 1st March, 1924 

The President announced that the Foundation Meeting oi the Australian 
Forest League would be held on Wednesday* 6th Deecmbei, in the Education De¬ 
partment, at 8 p m 

PAPERS READ 

1 New oi noteworthy plants from the National Hei barium, Sydney By 
E Chcel 

2 Notes on Australian Diptera, with descriptions By 7 R Malloch 
(( T owtf»ttniCttt<?^ bit Dr E W T ergwton) 

J The occurrence of secietory canals m certain Myrtaeeous plants By M 
B Welch, B Sc, A1 C 

4 Preliminary note on the embryo sac of Stypheha lojiyifolia (R Br ) By 
Patrick Brough, M A, B Sc, B Sc Ag 

6 A contnbution to our knowledge of the Fucaceae By May M Williams, 
B Sc 

6 The high temperature organism of fermenting tan-baik Part iv The 
effect of chill By E Greig-Smitli, D Sc, Macleav Bacteriologist to the Souetv 

7 Fissicorn Taclnmdae, with description of new forms from Australia and 
South America By Professor M Bezzi {Communicated bif Dr E W Ferqusott) 

NOTES AND 1* VKIR1TS 

Mr E Oheel exhibited specimens of Banksia Cunning ha tnn Sieb (Mount 
Vntona, December, 1900) This species was originally collected by Allan Cun¬ 
ningham in 1817, who labelled it B led*folium Bentham regarded it as not 
specifically distinct from B colltna R Br, and included both names as synonyms of 
B colttna Fruiting specimens of the same species collected at Wentworth Falls 
by Mrs Helms in January, 1922, when compared with B colhna appear to be 
sufficiently distinct to be rehabilitated under Sieber’s species, which is described in 
Sprengel’s Syst Cur PoBt, 1827, 47 Mr Chcel also exhibited specimens ot 
Bert if a pomaderroides FvM,as follows —(a) From Woronora River with oblong 
lanceolate leaves, varying in length from 1 to 2 inches, and (b) from Cataract 
Dam, with ovate leaves not exceeding J inch long The original specimens were 
collected at Bent’s Basin, and the ‘‘Interior” is also mentioned (B FI, vi, 78) 
without specific locality 

Mr W W Froggatt exhibited (i ) The great pmo weevil (Eurhampus 
faseu ulatw Sbuc ), the larva of which feeds in dead oi dying pule treda in the 
Northern River forests, this was the first live specimen he had seen and it was 
taken in a pme log cut at Domgo and forwarded by Forest Guard J McSknm- 
mings (u ) The Pittosporum stem longicorn {Strongylurus thoraewun) in orange 
tree stems trom the orchard of Mr K Mathewes at Grose Vale (m ) The 
fig tree longicorn (Monohammm flstulator) which had been damaging the wistaria 
at Vaucluse House Systematic cutting out of the dead wood by the head gardener 
has probably saved this wistaria, which is over 100 years old, as it is now sending 
out a fresh growth of young wood The native food plant of several species of 
Monohummus w the wild fig, but this species is an omnivorous feeder and has been 
bred from old vine and passion fruit stems 

Miss M T Collins, Linnean Macleay Fellow of the Society in Botany* ex¬ 
hibited a senes ot lantern slides illustrating her work on the floras of and and 
semi-and New South Wales 

The Donations and Exchanges received since the previous Monthly Meeting 
(31st October, 1923), amounting to 10 Vols, 202 Parts or Noa, 8 Bulletins, 3 
Reports and 2 Pamphlets, etc, received from 60 Societies and Institutions and 3 
private donors were law! upon the table 
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Received during the period 30th November, 1922, to 28th November, 1923 
(From the respective Societies, etc, unless otherwise mentioned) 


Accra 

Government of the Gold Coast —Report oil the Geological Survey for the 
Years 1920 and 1921 (1922) 

Adelaide 

Australasian Antarctic Expedition, 1911-1914—Scientific Reports, Senes A, 
u, 1 (1922), in, 2-4 (1923), iv, 1 (1923), Senes C, iu, 3 (1923) 

Department of Mines Geological Survey of S Australia— Atmuul Report of 
Director of Mints and Government Geologist for 1921 (1922), Bulletin 
No 10 (1923), Mining Review for Half-years ended 30th June, 1922 
(No 30) (1922), 31st Dot ember, 1922 (No 37) (1923) 

Field Naturalists* Section of the Royal Society of South AustrahcL —* 4 Thei 
South Australian Naturalist,” i-m (1019-1921), iv, 1-4 (1922-1923) 

Public Library , Museum, and Art GaUery of South Awtraka. —Records of 
the SA Museum, n, 3 (1023), Report of the Board of Governor lor 
1921-22 (1922), 1922-23 (1923) 

Royal Society of South Australia —Index to Transactions, etc, Vols xx\ - 
xliv, 1901-1920 and to the Memoirs, Vols i-n, 1809-1912 (1922), 
Transactions and Proceedings, xlvi (1922) 

South Australian Omthological Association —“The South Australian Orni¬ 
thologist/' vi, 8 (1922), vn, 1-4 (1023). 

University of Adelaide —Publications'—13 Reprints from Trans Roy Soc 
S Aunt, and Proc Linn Soc NSW (1921-1922) 

Woods and Forests Department —Annual Progress Report for the Year 1021- 
22 ( 1022 ) 

Amsterdam 

Nederlandsche Entomologutche Vereemging —Tijdaohnft voor Entomologie, 
lxv, 1922, 1-4 (T p ft f) (1922) 

A mm Arbor 

American Microscopical Society.— Transactions, xl, 3-4 (Index) (1922), xhi, 
1-3 (1923) 

Michigan Academy of Science.— 22nd Annual Report, 1920 ( 1021 ) 
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Mtc/tvpati icademif oj Ha enter Arts and Letter a,—Papeih, Vol 1 , 1921 
(1923) 

f/rm ermttf of Michigan Museum- of Zoology —Miscellaneous Publications* 
Nos 7-8 (1922), Oetamunnl Palm's T p &c for Nos 82-90, Noe 104- 
138 (1921-1928) 

A l OKI AM> 

Auckland hist Ante and Museum —Annual Report, 1922-23 (1923) 

Balti worn* 

John* Uopkifis Umverstitf -UuiveiMtv ('titular, NS, 1922, 2-7 (1922), 
1923, 1 (1923) 

Bakw i o\ \ 

Junta df Cumae* Naturals —Memotm Anual, 1919-1920 1920-1921 (1919- 

1920, 1920-1921) , Trelmlls del Mnmi tie Ciencie^ Naturals, m 4 
(1920), iv , 3-4 (1922), v , 4 (1922) , a* (1921) 

Ural Academia de Ctenci cik y Arte s de Barcelona —Boletm, iv, 7 (T p & e ) 
(1923), Memories, x\n, 10-23 (T p&c) (1922-1923), xvul, 1-3 
(1923), Nomina del Personal Academic o, 1922-1923 


Basel 

Naturforsehende Geselhchaft \er hand] ungen, xxxiii , 1921-22 (1922) 

Batavia 

KonxnkUjkt Natuurk undtgc I ereemgtng tn Netterl-lndke —Natuurkundig 
Tijdflchnft voor Nedeilandseli-Tndie, Ixxxu, 3 (T p &< ) (1922), 

lxxxm, 1-2 (1923) 

IW-RKfcLM 

l nntrmty of California - Bulletin, 3rd Series, xiv, 11 (1923), Publications--- 
Botany, T p &< ioi vi, 1914-1919 (1922), x, 2-7 (1922-1923), Ento¬ 
mology, i, 9 (1922), Geologv, xm, 9 (1922), Physiology, v, 14-15 
(1923), Zoology, T p &e for xix and xxiu, 1910-1920, 1921, xx, 11- 
17 (1922-1923), xxi, 9-12 (1023) kxh , 2-10 (1922-1023) 


Bum in 

Oadstht hJntomoloyincite Gcselhuhaft E V—Deutsche Entoiuologiache Zeit~ 
st In lit, 1914, 4-(i (T p &c) and Bciheit (1914), 1915, 1-4, 0 and 
BeiheH (1035), 101b (T p - tor 1915), 1-4 and Beiheft (1916) ^ 
1917, (T p &t Uu 1916), 1-4 and Beilieft 1-2 (T p and Index, 1912- 
1917) (1917-1918), 1018, (T p &c foi 1917), 1-4 (1918), 1919, (T p. 

lot 1918), 1-4 and Beiheft, (T p for 1919) (1919), 1920, 1-4 
(Tp&t) (1920-1921), 1921, 1-4 (Tp&c) (1921), 1922, 14 
(T |. &< ) (1922), 1923* 1-3 (1923) 

DenUchf Knttmolotpschr Museum —Entoiuolugisehe Mittedungen, 30, & 
(T pA<) (1922), xn, 1-6 (Tp&c) (1023), Supplement* Ento- 
mologHu, No 9 (1923) 

Notgemnnsehaft dor Deutschen Wksenschaft - “Flora," None Folge, xv, 14 
(1922), xvi, 1-3 (1923) 



DONATIONS AND EXCHANGES. 


xh 


Bern 

Naturforsohendc Gesellschaft Mitteil ungen nd Jahre, 1030, 1922 (1921, 

1023); Verhandlungeu, 1920 (1921) 

Birmingham 

Birmingham V at unit 11 tutor if and Philosophical Society —List of Menubars, 
1023 and Annual Report, 1922 (1023), Piocmlmgs, xv, 1 and Supple¬ 
ment, Session 1921-1922 (1032-1923) 


Bombay 

Bombay Bacteriological laboratory— Annual Report hu \ears 1931, 1022 
(1923, 1923) 

Bombay Natural History Society -Journal, xxix , 1 (1923) 

Boston 

American Academy of Arts and Sciences --PtueeedingH, lvil , 11-18 (T p & e) 
(1922), Km, 1-7, 9-15 (1923) 

Brisbane 

Department of Agriculture and Stock —Queensland Agncultuni] Journal, 
xviu, 6 (T p &e) (1022-1923), xi\ , 1-0 (T p ) (1923), \x, 1-5 
(1923) 

Geoloipea? Survey of Queensland -Publication* 272, 273 (1922-1923) 

“Queensland Government Mining fToumal” (from the Editor) x\i\ , Jan- 
Nov 1923 (T p &c toi xxiu ) (1923) 

Queensland Museum —Memoirs, vn ,4 (T p fee ) (1922) 

Queemland Naturalists' (Huh and Natuie-Lovers’ League —“The Queensland 
Naturalist,” in, 5-6 (1922), iv , 1-2 (1023) 

Hoyal Geographical SotiHy of Australasia, Queensland Branch —Queensland 
Geographical Journal, N S, xxxu-xxxvn (in one), 1920-1922 (1022) 

Royal Hourly of Queensland —Proceedings, xxxiv, 1922 (1023) 

Brooklyn, N Y 

Botannal Society of America —American Journal ot Botany, ix,, 8-10 
(T p & c) (1022), x, 1-7 (1923) 

Brussels 

Academic Hoyale de Belgique —-Bulletin de la Haase des Silences, 1922, 3-8 
(1922) 

&oci£t4 Hog ale de Botamque de Belgique - Bulletin, lv, 1-2 (T p&c) 
(1022-1923) 

SociStA Hoyale dee Sciences de Jjiege —M 6 tnou'es 3rd Ser , xl, 2 (1922) 

Bomiti Hoyale Zoologtque de Belgique —. Annales, hi, 1921 (1922); lin, 
1922 (1923). 

Budapest. 

MusSe National Hongrots. —Annales, xix., 1922 (1922). 


Caen, 

Soctiti LtnnSenne de Normandie —Bulletin, 7th Rer, iv, 1021 (1922), v, 
1922 (1923), M6moires, xxi, 2 (T pic) (1921). 



xhl. DONATIONS AND EXCHANGES 

Calcutta 

Geological Survey of India .—Bibliograpln of Indian Geology, Part 2 Index 
of Localities (1921), Memoirs xli\ , 2 (Tp&c) (1923), xlix, 1 
(1923), Memoirs, Palaeontologm Inches, NS vu, 2 (1923), vui, 1 
(1923), Records, hu, 4 (Tp&e) (1922), In, 2-3 (1922-1923), lv, 
1 (1923) 

Indian Museum —Echinoderma of the Indian Museum, pfc lx Eclunoidea u 
(1922), Memoirs. v , 11 (1923), vu. 4 (1922), Records, T p &e for 
vui, 1912-1922 (1923), xxi, 2-3 (1922-1923), T p &c for xxn, 1921 
(1921), xxiv, 4 ami Appendix (1922-1923), xxv , 1-4 (1923), Report 
on the Zoological Survev of India I in Years 1920-1923 (1923) 

Cambridge, England 

Cambridge Philosophical Society —Proceedings, xxi, 3-5 (1922-1923), Pro¬ 
ceedings, Biological Sciences, l, 1 (1923), Transactions, xxn, 26-23 
(Tp&c) (1923), xxm, l (1923) 

Cambridge, Mass 

Museum of Comparative Zoology at Harvard College —Annual Report of the 
Director for 1921-1922 (1922), Bulletin, lxv, 5-9 (1922-1923) 

tUrE Town 

lioyal Society of South Africa —Transactions, x, 3-4 (T p &i ) (1922), x>, 
1-2 (1923). 

South African Museum. —Annual Report tor Year ended 31st December, 
1922 (1923), Annals, Tp&c for ix , xvu, and xvm (1911-1918, 1917- 
1920,1921), xm , 7 (1923), xiv, 6 (1922) 


Chicago 

Chicago Academy of Sciences, Natural History Survey —Bulletin, vu, 2 
(1923) 

Field Museum of Natural History —Botanical Senes, v (complete) (1923); 
Report Senes, vi, 1-2 (1922-1923) 

Christiania 

Kongehge Norske Frederiks Untversitet —Archi\ for Mathematlk ng Natur- 
v ldenskab, xxxvi, 3-4 (T p &c ) (1920), xxxvu, 1-4 (T, p &c ) (1920) 

Cluj, Roumama 

(iradma Botantca —Bulletin, a, 3, Appendix 1, 4 (T p &c.) (1922), in, 
1-2 (1923), Contnbutions Botamques, i, 3^1 (1923) 

Colombo 

Colombo Museum —Spolia Zeylamca, xn, 46 (1023) 

Columbus, Ohio 

American Chemical Society —Industna] and Engineering Chemistry, xiv, 11- 
12 (Tp&c) (1922), xv, 1-10 (1923), News Edition, Jan 10th and 
20th, Feb 10th and 20th, Mar 10th and 20th, April 10th and 20th; 
Mav 10th and 20tb, June 10th and 20th, July 10th, 1923 (VoL No. 
13), i, 14-19 (1023) 

Ohio Academy of Science and Ohio State Umverstty Scientific Society <*~~OhxO> 
Journal of Science, xxn, 8 (T p &<%) (1922), xxm., 1-4 (1923) 



DONATIONS AND EXCHANQM. 


xluu 


COPENHAGEN 

Zoological Museum of the University. —Publications, Nos 26-27 (1022) 

Dublin 

Royal Insh Academy —Proceedings, xxxiv, Section B, 1-13 (1 p Ac.) 
11917-1919), xxxv, Section B, 1-11 (T p & c) (1919-1020). 

East Lansing 

Michigan Agricultural College, Experiment Station —Bacteriological Section, 
Report of the Bacteriologist, 1921-1922 (1922) 

Edinburgh 

Royal society of Edinburgh —Proceedings, xxxvu, 4 (T p &c ), Session 
1916-1917 (1918), xlii, 3 (T p &c), Session 1921-1922 (1922), xlw., 
1-2, Session 1922-1923 (1923), Transactions, hu, 1, Session 1921-1922 
(1922) 

Frankfort on Main 

Senekenberguche Naturforsehende Geeellschaft %n Frankfurt a.M —Bencht, 
62, 2-4, Index, (1922), 63,1-3 (1923) 

Freiburg, IB 

Naturforschende Oesellschaft. —Benebte, xxm ,2 (T p & c for xxu and 
xxiii) (1923) 

Geneva 

SociSti de Physique et d’Histoire NatureUe —Compte Rendu dec Stances, 
xxxix, 3 (T p &c) (1922), xl, 1-2 (1923) 

Geneva, N Y 

New York Agricultural Experiment Station • —Annual Report, 29th, VaL u., 
Pt. 2, 1921,' “The Pears of New York," by D P Hednck (1921). 

Genoa 

Museo Ctvtoo dt Stoma Naturals —Annali, Ser 3, ix (xlix), 1920-1922 
(1922). 

Gbanmlle 

Denison University —Journal of the Scientific Laboratories, xx, pp. 1-36 
(1922). ' 

Halifax 

Nova Scotian Institute of Science —Proceedings and Transactions, xv, 2, 
Session 1919-1920 (1923) 

Helsingfors 

Societas pro Fauna st Flora Fenmca.—Acta, 61 (1919-1923); 63 (1922) 

Soditi des Sciences de Ftnlande —Acta, xlix., 3-4 (1921-1922); 1., 3-6 
(1922), Anbok-Vuosikirja 1.1922-1923 (1923), Bidrag till kannedon at 
Finlanda natnr och folk, 80, 3 (1921), Commentationes Biologicae, i , 
1-6 (1922-1923); Commentationes Physico-Matbematicaa, u, 1-43 

(T.p.Scc.) (1922-1923), Overakt, lxu, 1919-1920; . C (1922), 
lxw , 1920-1921, C (1922), l»v., 1921-1922, A, Nos. 1-7; C.; (T.p de. 
for buv. A. and B , 1921-1922) (1922), 



DONATIONS AND EXCHANGES 


xin 

Hobart 

Royal Society of Tasmomt >—Papers ami Pioceedings tor the Year 1022 
(1023) 

Tasmanian Field Naturalists’ Chib —Easter Camp, 1023 (1923) 

Honolulu, TH 

Bernice Pamh$ Bishop ftuseutn- Bulletins 1-5 (1922-1923), Occasional 
Papers, vm, 4, 6, 7 (Tptc) (1922-3923) 

1 thacN Y 

Cornell University- 34 Reprints — Nos 527, 529-538, 540, 542, 545, 540, 548, 
550, 552-500, 503 (1017-1023), “A Contribution to the Knowledge of 
the Internal Anatomy of Tnehoptera/’ by Hazel E Branch (1922), 
“An Extension of the Sturzn-Liouville Expansion/* by C C Camp 
(1922), “A Study, by the Crop Survey Method, of Factors influencing 
the Yield of Potatoes/' by E V Hardenburg (1922), “Notes on the 
Biology of some of our North American Species ui May-flies/' by Helen 
E Murphy (1922), “Studied on the Lainpyndae," by W H Hess (3 
Nob f 1020-1922), “The Effect of certain dissolved Substances on the 
infm-ied Absorption of Water/' b> J K Collins (1922), “The Insect 
Fauna oi the Genus Crataegus/' by W H Wellhouso (1022) 

Jamaica Plain 

Arnold Arboretum - Journal, i, 1 (1919), m, 3-4 (T p & c) (1922), iv, 
1-3 (1023) 

Johannesburg 

South African Association for the Advancement of Science —South Afticfttf 
Journal oi' Science, xix (1022) 

La Joli*a 

Scnpps Institution for Biological Research of the University of Uphforma *— 
Bulletin No 31 (1923) 

La Pr a'i \ 

*Museo tic La Plata Revista, xxvi (1922) 

Luij*n^ 

Rijk ( , Herbarium —Mededeehngen, Nos 42-47 (1022) 

LlEGl- 

sacute yvologigue tie Belgique —Annales, xliv, 3-4 (T, p Ac.) (1922), xlv„ 
3-3 (3922), M&noires, 15tb February, 1922 (1022), Publications Re¬ 
latives an Congo Beige et aux Regions Vouunes, Annie, 1920-21, Annexe 
au xhx dcs An notes, 2nd and last'Livr. (1922) 

Liv*kk>ol 

Liverpool School of Tropical Medicine ,—Annals of Tropical Medicine and 
Parasitology, i-xvi (1007-1022) (complete except vij., 4 and vm, 2 
• which are out of print); xvu., 1-3 (1923). „ 

London 

Entomological Society —frannactions, 1922, 3*5 (T, p.&c.) <1023), 

1-2 (1923) 



DONATIONS* AND EXCHANGES 


ilv 


Geological Society ~~(h* ologiial Literature added to the Library duung Yeai 
ended Dec, 31st, 1914 (No 21) (1022), during Years 1915-1919 (1023), 
Year ended Dee, Slut, J922 (1923), Quarterly Journal, lxxvui, 4 
(Tp&c) (1922), lxxix, 1-3 (1923) 

Linnean Society —Journal Botany, x!vi, 307-308 (1922-1923), Zoology, xxx\ , 
233-235 (1923), Ud f 1922-1023 (1922), Proceedings, 134th Schsiod, 
1921-1922 (1922) 

Mttmtry of Agriculture and Fisheries —Journal, xxix, 8-12 (T p &e ) 
(1022-1923), xxx , 1-7 (1923) 

Royal Hot am c Garden#, Kew *— Bulletin of Miscellaneous Jnloraation, 1922 
(1923) 

Royal Mtcrontopual Society — Journal, 1922, 4 (T p & < ) (1922), 1923, 1-3 
(1923) 

Royal Society— Philosophical Transactions, Senes B, ecxi, Nos B 388-390 
(T p &c ) (1922-3923), ecxn, Nos B 391-395 (1923), Proceedings, 
Senes B, xen , No* B 658-003 (T p &c ) (1922-1923), xcv, Nos B 
0l>4-W>8 (1923) 

Zoological Society —Abstract ot Proceedings, Non 232-243 (1922-1923), 
List of Fellows, May, 1922 (1922), Apul, 1923 (1023), Notices re Meet¬ 
ings (2) (1923), Proceedings, 1922, 3-4 (T p &< ) (1922-1923), 1923, 
1-3 (1923) 

Madison 

Ifotconstn Academy of Sciences, Arts and Letters — Transactions, xix, 1-2 
(T p &e ) (1918-1019), xx (1921) 

Madrid 

Junta pam Ampliation de Estudws — 1 Trabajos del Museo National de {.hen¬ 
nas Naturales, Serie Rotamco, Nos 17-18 (1923), Sene Gcologica, Nos 
29-30 (1922-1923), Sene Zoologies, Nos 47-48 (1023) 

Real Sociedad Espanola de Htstona Natural —Boletin, xxn , 0-10 (T p. & t*) 
(1022), xxm , 3-0 (1923), Momonas, xi, 7 (1923), xn , 4 (1923). 


Maine 

Maine Agricultural Experiment Station —Bulletins 302, 304 (1921) 

Manchester 

Conchologtcal Society of Great Bntatn and Ireland— Journal of Conehology, 
xvi ,10 (Tp&e) (1922), xvii, 1-2 (1923) 

Manchester Literary and Philosophical Society —Memoirs and Proceedings, 
lxVf, 2 (Tp&c), 1920-1021 (1922), Ixvi,, (complete), 1921-1922 
(1923), Ixvu, 1922-1923, 1 (1923) 

Manchester Museum, —Notes from the Manchester Museum No 27 (Museum 
Publication No 85) (1922) 

Manila, PX « 

Bureau of Science of the Government of the Philippine Islands —Philippine 
Journal of Science, xxi, 5-6 (Tp&c) (1922), xxu., 1-6 (T p.&c) 
(1923); xrnu, 1-4 (1923). 

Massachusetts 

Tufts College —Tufts College Studies, v., 3 (1922). 



DONATIONS AND EXCHAN OKS 


Melbourne 

Australasian Journal of Pharmacy, NS, m, 35-36 (Index) (1922), iv, 37- 
40 (1923). (From the Publisher) 

Commonwealth Bureau of Census and Stotts tics —Olllmal Yearbook, Nos. 15 
and 16, 1922, 1923 (1922, 1923) 

Commonwealth Institute of &0*ence and Industry—* Bulletin, Nos 23-25 
(1922-1923), Pamphlet No 3 (1923), Piofessionai Papers, Presidential 
Address by Sir George Kmbbs to the Australasian Association for the 
Advancement of Science at the New Zealand Meeting, Jan, 1923 (Wel¬ 
lington, 1923) 

Department of Agriculture of Victoria, —Journal, xx, 11-12 (T p Ac.) 
(1922-1923), xxx, 3-11 (1923). 

Department of Trade and Customs —Fisheries Biological Results of tbe 
Fishing Experiments earned on by the FI 8 “Endeavour," 1909-14, v, 
3 (1923) 

Field Naturalists' Club of Victoria —“Victorian Naturalist," xxxix, 8-12 
(T p Ac) (1922-1923), xl, 1-7 (1923) 

Public Library, Museum#, and National Gallery of J ictona —Report oi tbe 
Trustees for 1922 (1923) 

Royal Australasian Ornithologists* Union —“The Emu,” xxu, 3-4 (T p 40 
(1923); xxm, 1-2 (1923) 

Royal Society of Victoria —Proceedings, NS, xxxv ,1-2 (T p &c ) (1922- 
1923) 

Umvemty of Melbourne —Calendar for 1923 (1922) 

Mexico 

InHituto Geologieo de Mexico, —Boletin Nos 38, 39, 42 (1922-1923) 

Modena 

La Nuova Notartsia — (From the Editor, Dr (1 B De Toni) 8er, xxxiv, 
Genn -Apr , Lugl -Ott , 1923 (1923) 


Mon \oo 

Vlnstitut Oceanographigue de Monaco .—Bulletin, Nos 414-421 (T p Ac* 
for Nos 405-421) (1922), 422-432 (1923); Notes Biograpbiques »ur 
S A S le Frmee Albert de Monaco (1922) 

Munchkn 

Bayerische Akademie der Wtssenschaften zu Munchen —Sitzungsbenchte der 
Mathematisch-physikahschen Klasse, 1921, 1-2 (T p.&c) (1921-1922); 
1922,1-3 (T p. Ac ) (1922-1923) 

Nantes 

SociHe dee Sciences naturellee de VGuest de la France, —Bulletin, 4tb Ser k 
(1921). 

New Haven, Conn 

Connecticut Academy of Arts and Sciences, —Transaction*, xxvi^ pp l-17fr 
(1922) 

New York 

American Geographical Society —Geographical Review, xi, 1 (1921}f 
T.p Ac. for zu (1922); xiu,, 1-4 (1928). 



DONATIONS AND ICXCtUSUbH. 


xlvii. 


American Museum of Natural Uxstory ,—Bulletin, xlv, 1021-1922 (1921-1922), 
“Natural History," xml, 5-6 (T p &c) (1922); ran., 1-4 <1923) 

Nictbkhoy* 

Escola Superior de Agriculture e Medtema Vetermana —Arcluvos, vi, 1-2 
(T p & c), 1922 (1023) 

Ottawa, 

Department of Agriculture —Circular Nos 4, 12, 14 (1922-1023), Pamphlet, 
NS 1, 30-33 (1923), “The Entomological Record for 1021” by N 
Griddle (1021), Bulletin, 295 of the Ontario Department of Agriculture 
(1923), Two Separates by Alan G Dunstan—“A Histological Account 
ot Three Parasites of the Fall Webworm (Hyphantna cunea, Drury)" 
and “The Natural Control of the White Marked Tussock Moth under 
City and Forest Conditions" (From Froe Acadian Ent Soc, 1922); 
“The Destructive insect and Pest Act and Regulations thereunder'' 
(1923) 

Department of Mines —Report for Year ending 31st March, 1922 (1922) 

Geological Survey of Canada —Bulletin No 35 (1922), Memoir 129, 130, 132 
(1022), Summary Report, 1021, pts B., E (1922) 

International Institute Branch, Department of Agriculture —Agricultural 
Gazette of Canada, uc, b, Index (1022), x, 1-5 (1923) 

Boyal Society of Canada —Proceedings and Transactions, Third Series, xvi., 
1022 (1922) 

OXFOKD 

Radchffe Library, Oxford University Museum —Catalogue ot the Books ad¬ 
ded during 1922 (1923) 

Palo Alto 

Stanford University —Stanford University Publications, University Senes, 
Biological Sciences, u, 3 (1922), in, 1-2 (1922-1923) 


Fabis 

Musium d’Uistoire naturelle v—Bulletin, 1&21, 7 (T p &c ) (1921), 1922, 
1-7 (T p.&c.) (1022); 1023, 1-4 (1923) 

Boctfti entomologique de France —Annales, 1922, xci, 1-4 (T.p.&c) 
(1923-1923), Bulletin, 1922, 15-21 (T pic) (1922), 1923, 1-4 and 
Supplement, 5-8 and two Supplements, 9-14 (1023) > 


Perth. 

Geological Survey of Western Australia ,—Annual Progress Report for 1022 
(1923) 

Government Statistician, Western Australia ,—Quarterly Statistical Abstract, 
Nos. 227-290 (1922-1923). 

Royal Society of Western Australia .—Journal and Proceedings, vuL, 1021- 
1922 (1922); ix, 1, 1022-1928 (1923) 

Philadelphia 

Academy of Natural Smence *,—Entomological News and Proceedings of the 
Entomological Section of the Academy of Natural Sciences, xxix, 10 
(T.p.&c.) (1018); xxaoii.r 1, 0-10 (T.p.fcc*) (1922); xxxiv, 3-8 



XlVlll 


DONATIONS AM) EXCHANGKS 


(1923), Annual Report* foi Year ending Nov 30th, 1921 (1922); Pro¬ 
ceedings Ixxiv, 1922 (1923) 

Awirttan rhilowphual Society — Proceedings, l\i, 1-4 (T p &c) and Lwt, 
1922 (1922), Ixu, l (1923) 

Wmtar Institute of inatomy and Biology —Journal of Experimental Zoology, 
xxxv! t 3-4 (T p & e) (1922), xxxvu , 1-5 (T p & < ) (1923), xxxvm, 
1 (1923), Journal of Morphology, xxxvu, 1-3 (T p &e) (1922-1923), 
xxxvm 1 (19*23) 

Zoological Society of Pktloflelphw --Fifty-first Annual Report of the Board 
ot Dim tors, 1922-1923 (1923) 

PlKTFRMARlTm RG 

Natal Museum — AnnaU, T p & < tor \v , v , 1 (1923) 

Pittsburgh 

Carnegie Museum — Annals, xiv, 1922 (1922), Memoirs, x, 1 (1922) 
Plymouth 

Marine Biological Association of the United Kingdom —Journal, NS xu, 4 
(Oct, 1922) 


PORTICI 

Laboratono dt Zoologia Generate e Agrana della H Scuola Superiore 
d’Agncoltura .—Bollettmo, xv (1921), xvi (1922) 


Prague 

Socitte royale de# Sciences ei de# Lettre m de Bohemc — Mfmouea, Anu6e. 1920 
(1922), Zft Rok (Year Book) 1920, 1921 (1921, 1922) 


PbXA 

Agricultural Research Institute — Bulletin, No 144 (1923), Memoirs of the 
Department of Agricultuie in India, Botanical Senes, xi, 8-10 (1922- 
1923), xu, 1 (1922), Entomological Senes, \u, 9-13 (1922-1923), 
un, 1*4 (1923), Bone* of Agncultural Operations m India, 1921- 
1922 (1923), Scientific Reports, 1921-1922 (1922) 


RfrNMS 

Sot iHe qudogtque et mmiralogique de Bretagne —Bulletin, n , 2-4 and Index, 
1921, (1922), m, 1-3,1922, (1922-1923). 

Richmond, NSW 

Jlawheshury Agricultural College —HAC Journal, xix, 8 (1922), xx, 1-7 
(1923) 

RlO OF Jan MHO 

Museu N act anal — Relatono, Anno de, 1921 (1922) 

Rivirsidl, Cal 

Graduate School of Tropical Agriculture and Cttrue Experiment Station 
(College of Agriculture, University of California) —Paper*, Nos SI, S3* 
35 8b, 88, 90. 94-96, 98-103,105 (1921-1923). 



DONATIONS AND EXCHANGES xllX 

San Feancinoo 

California Academy of Science *.—Occasional Papers, x , Voh 1-2 (1922), 
Proceedings, Fourth Senes, xi, 18-21 (1922), xii, 1-5 (1923) 

Sendai, 

Tohoku Imperial University —Soienre Reports, 2nd Series (Geology), vi, 2 
(1922), 3rd Series (Petrology, Mineralogy, etc ), i, 3 (1923) 

St Louis 

Missouri Botanical Garden —Annals, viu, 4 (T p &c) (1921), ix, 1-4 

(T p &c ) (1922) 

Stockholm 

Entomologtska t orenmgen i Stockholm —Entomalogisk Tidsknft, xliu, 1-4 
(T p &e ), 1922, (1922) 

A' Svensl a Vetenskapsakademen —Arkiv lor Botaiuk, xvu , xviu., 1 
(1922), Arkiv for Komi, Mineralogi och Geologi, vui, 3-4 (1921-1922); 
Arkiv for Maternatik, Astronomi oeh Fysik, xvi, 3-4 (T p & c) xvu, 
1-2 (1922), Arkiv for Zoologi. xiv, 3-4 (T p &c ) (1921-1922), xv, 1 
(1922), Arshok, 1922 (1922), Meddelanden, i\ . 2 (Tplt) (1922) 

Syuniy 

Australian Museum —Australian Museum Magazine, i, 7-10 (T p & c ) 
(1023), Records, xiv, l (1923), Repoit of the Trustees for "Sear ended 
30th June, 1922 (1922) 

Australian National Research Council —“Australian Hucme Abstracts,’’ u, 
1-4 (1923) 

Botanic Garden# awl Domains —Critical Revision ot the Genus Eucalyptus, 
vi, 7-10 (1922-1923), vu, 1 (1923) By J H Maiden, Government 
Botanist, &c 

Bureau of Microbiology —lltb and 12th Reports for \ears 1920 and 1921 
(Extracts from Reports ot Director-General of Public Health for Yean 
1920 and 1921) (1922-1923) 

Bureau of Statistics —Official Year Book of NSW, 1921, Preface and Index 
(1922) 

Department of Agriculture, NSW — Agricultural Gazette of N8 W, xxxiu, 
12 (T p.&e ) (1922-1923), xxxiv, Ml (1923) 

Department of Mines —Annual Report for Year 1922 (1923) 

Department of Mines, Geological Survey of N S IT'.—Bulletins Nos. 1-3 
(1923); Miners! Resources No 31 (1921); Records, x, 1-2 (1921-1922). 

Education Department —Education Gazette ot New South Wales, xvi, 12 
(T p &e.) (1922); xvu, 1-11 (1923), Technical Education Branch, 
Bulletin of the Technological Museum. No 7 (1923), "The Technical 
Gazette of New South Wales,” xui, 1-2 (1928) 

Education Department Teachers’ College —Teachers' College Calendar, 1023 
(1923). 

Forestry Commission of New South Wales —Annual Reports for Yean ended 
30th June, 1922 (1923); 80th June, 1928 (1923), Australian forestry 
Journal, v., 11-12 (1922), n. 1-10 (1923); "Forest Flora of NSW”, 
By J H Maiden, Government Botanist. 4c, T,p Ac for viL (1022); 
viti., 1-4 (1923) 



L 


DONATIONS AND EXCHANGERS 


Naturalist*’ Society of New South Wales —“Australian Naturalist/' i, 5 
(1907), ui, 16 (1917), iv, 1 (1918), v, 6-8 (1928) 

Public Library of New South Wake —Annual He port for Year ended SOth 
7une, 1922 (1923) 

Royal Society of New South Waites* —Journal and Proceedings, lvi, 1922 
(1923) 

Royal Zoological Society of New South Wales —“Australian Zoologist/' m*, 
2-4 (1923) 

"Scientific Australian/’ xxviu, 8-12 (1922-1923), xxix, 1-6 (1923) From 
the Publisher (Peter O Taut ) 

State Fisheries, Chief Secretary’s Department —Annual Heport for Years 
1921 (1922), 1922 (1923) 

"The Medical Journal of Australia 1922, n, 23-27 (T p &i ) (1922), 
1923, i, 1-26 (T. p. &c ) (1923), 1923, u, 1-21 (1923), List of Members 
of B M A. in Australia (1923) From the Editor 

University of Sydney —Calendar for Year 1923 (1923), last of Current 
Fenodic&l Publications received by the Fisher Library (1922) 

Wild Life Preservation Society of Australiai —Annual Reports, 1919-30, 
1921-22, “Statement by Mr A Mattmgley, of Melbourne, as to the 
condition of a Heromy in tbe Murray Swamps, upon his visiting it 
after a raid by Plume Hunters” (1923) 


Tokyo 

Imperial University —College of Science, Journal of tbe College of Science, 
T p &c for xli-xlm (1917-1921), xhv, 3-6 (1922); Calendar 1922- 
1923 (1923). 

National Research Council of Japan —Japanese Journal of Zoology, i, 1 
(1922) 

Tokyo Zoological Society —Annotationes Zoologieae Japonenses, x, 6 (1922). 

Torunm 

SoctSti d’Htstoire naturelle de Toulouse —Bulletin, xlix, 4 (index) 1921 
(1922) 

TOW VtYILAS 

Australian Institute of Tropical Medicme — Index of Collected Papers, No 3 
(1922) 

Herts 

Zoohgieal Museum —Novitates Zoologieae, xxix, 2-3 (T p &c.) (1922- 
1923), xxx , 1 (1923) 

Trgn mu mi 

Det Kongehge Norsks Vtdcmkabers Selekabs .—Aarberetxung for 1920; 
Sknfter, 1920 (1921) 

Tunis 

Institute Pasteur de VAfrtque du Nor& —Archives, 3-4 (T p. dfcc.) (1922); 

in, 1-2 (1923), Archives du Institnt Pasteur de Turns (dunng 1921 
and 1922 called Institute Pasteur de FAfrwJue du Nurd), mi., 2 (90 W 
for xn, 1) (1923). 
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Turin 

Muaeo di Zoologia ed Anatoma compared* della R Umvemta di Torino — 
Bollettino, xxxvn , 743-746 T. p &c for xxxvi-xxxvu.), 1921-1922 
(1922) 


Upsala 

University of Upeala- Bref oeli Sknfvelser af och till Carl von Iannd, Fonts 
Afdelmngen, Del vui (1922), Zoologiska Bidrag, vm, 1923 (1923) 

Ubbana, 111 

University of Illinois - Illinois Biological Monographs, vu, 1-4 (1922) 

VlBNNA 

Zoologtsch-botanische GeseUsehaft in Wien —Verhandlungen, lxxn, 1922 
(1923) 

Washington 

Bureau of American Ethnology —Bulletins, Nos 73, 76-77 (1922), Thirty- 
fourth Annual Report, 1912-1913 (1922), Thirty-seventh Annual Re¬ 
port, 1916-1916 (1923) 

Carnegie Institution of Washington —Publications, Nos 248 (Vol m ), 319, 
321, 322, 326 (1922-1923), Year Book No 21. 1922 (1923) 

National Academy of Sciences —Proceedings, wu, 10-12 (T p & < ) (1922), 
ix., 1-10 (1923) 

US Coast and Geodetic Survey, Department of Commerce — Special Publica¬ 
tion, Nos. 80, 92 (1922, 1923) 

U.S Department of Agriculture — Bureau of Entomology, Bulletins, Nos 
891, 1098, 1107, 1117, 1137, 1142 (1922-1923), Department Bulletin, 
Nos 1164, 1160, 1169 (1923), Department Circular, Noe 263, 266, 274, 
282, 294 (1923), Farmers' Bulletin, Nos 819,1306,1319, 1321-1323.1329, 
1385, 1344, 1346, 1352, 1363, 1366 (1923), Year Book, 1921 (1922), 
1922 (1923) 

US Geological Survey — Bulletin, Nos 686 and Maps, 707, 708, 726, 722, 
727-729, 730C-D, 731-734, 736E-J (T.p &c), 736B, D-H (T p.ftc), 
737, 740-743, 761A (1922-1923), Mineral Resources, 1918, i, T p.&c 
(1921), 1919, i., Summary (1919), T p. &c for 1919, ptB 1 and 2 
(1922), 1920, li, 33-35 (1922); 1921, i, Preliminary Summary, 9-90 
(1922-1923), u., 13-32 (1922-1923), 1922, t, 1 (1928), u„ 1 (1928), 
Professional Paper?,, 122, 124, 130, 131A-H (Ipte) (1922-1923), 
Water Supply Papers, 463, 473, 478-480, 482-494, 486, 488, 490C, D, 
498, 604, 607, 608 (1922-1923); Forty-third Annual Report, 1921-1922 
(1922). 

U.S National Museum .—Annual Report, 1921-1922 (1922); Bulletin, Noe. 
100, Vol v (1922); 102, pi 8 (1923); Addition* and Emendations to 
No 112 (1928); Nos 120-124,126 (1022-1623), Contributions from the 
ITS National Herbarium, xxiv., 3 (1932); Proceeding#, lx (1922); 
• hi. (1922) 

Wkuanoton, N.Z 

Department of Mines New Zealand Geological Survey —N.S XvRth Annual 
Report, 19224923 (1928), Bulletin, NS. Noe, 24-25 (1928). 

New Zealand Beard of Science and Art.—N Z. Journal of Science and Tech¬ 
nology, v., 6-6 (T p.&c) (1922-1928); vL, 1-2 (1928). 
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Weltevredbn 

Centraal Mthtmr Geneeskundtg Laboratomim —Four Reprints—(1) “De 
Parasitologische Diagnostiek van de Men«rholijke Faeces” by 6 L Brag 
(1922); (2) “Bironella gracihs Theobald 1906” by S L Brug and H 
de Rook (Extract from Bull Boc de Pathologie Exotique, xv, 5 (1922) ) f 
(3) “De giftigheul en de doseenng van hydrochloras emetini” by A 
Lichtenstein, (4) “Over Chromsehe Bamllaire Dvsentene” by A Lichten¬ 
stein (Extracts from Over Geneeskundtg Tijdschnft \oor Nederlandsoh- 
Indie, Deel 62, Afl 4 & 6 (1922) ) 


Pbivatl Donoks (and authors, unless otherwise stated) 

Acting Consul-General for Sweden, Sydney (donor) —“Supplement on Sweden” 
from “The Times,” London (Mav 29th, 1923) 

Anonymous—(1) Union Internationale de la Clumie pure ct appliquee Compte 
Rendues de la Troisi^me Conference Internationale de la Chimie, Lyon, 
27 Juin-ler Juillet, 1922 (Pans, 1922), (2) List of Problems, etc., (3) 
“The Zoology of the J ndo-Australian Archipelago” by The Section for 
Zoology of the Internationale Circumpacifische Onderzoek Conunissie (Amster¬ 
dam, 1923), (4) “A Review of the Entomological Investigations in the Dutch 
Indian Archipelago” by J C van Eerde (Amsterdam, 1923), (6) “Oceano¬ 
graphy, Meteorology, Seismology and Terrestrial Magnetism” by Section for 
Seismology, etc, ot the 1 C0—Committee (Amsterdam. 1923); (6) “Physical 
Anthropology in the Indian Archipelago and adjaccut Regions” by J P 
Kleiweg de Zwaan (Amsterdam. 1923), (7) Internationale Circumpacifische 
Onderzoek Commissie—“A Short History and the Present Position of Botani¬ 
cal Investigation in the Dutch East Indies”, Geology, (2 articles bound in 
one) (Amsterdam, 1923) 

De Tom, Dr G B, Italy (donor) —“Alghe di Australia, Tasmania e Nuova 
Zeianda raocolte dal rev dott Giuseppe Capra nel 1908-1909” By G B 
Do Tom e Achille Forti (Venezia. 1923) 

Ferguson. Dr E W. Sydney (donor).—“The British Medical Journal” Nos 
3236-3270 (Jan* 6th-Sept 1st, 1923) 

Flynn, Professor T T, DSc, Hobart.—“The Yolk-Sac and Allantoic Placehta 
m Peramoles” (Quart Journ Micro 8m, 07, pt 1, April, 1923) 

Froggatt. W W, FLS, Sydney—“Forest Insects of Australia” (1923); Mis¬ 
cellaneous Publications Nos 2304 and 2409 and “The Domestic Rats with 
suggestions for their Control in Field and Barn” (1922-1923). 

Government Printer, Hobart, Tasmania (donor) —(1) “A Checklist of the Mol¬ 
luscs of Tasmania” by W L May (1921); (2) “W L May’s Illustrated 
Tndex of Tasmanian Shells" (Supplementary to the Check-list issued m 
1921) (1923) 

Hedley. C, FLS, Sydney (donor) —“Nova Caledonia,” A Zoologte, Vol u 
pt* 1-4, n, 1-4 (Tptc for i. and u), m*, 1 (1913-1928), Four Rfr* 
print* by Fntr Sarasin —(1) “Les Galets colories de la grotte de Bwseok 
P«*s Bale” (Comp Rend Gfcifcve, 14th Session, 1912), (2) “N«u-Caledonien” 
(Zeit Gesell Erd ‘Berlin, 1913); (3) “Die Euler-Kkunntfaeion” <Denk. 
Schweiz Naturf Gesell 50-Centenaire, 1016), (4) an* der 
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Ergologie der Neu-Caledomer and Loyalty-Insulaner auf die Europaisohe 
Prahistone” (Verb Naiurl Gcsell Basel, xxvm, 2, 1916) 

Janet. Charles, France—“Considerations sur lVtre vivant,” pt 2 (1921) 

Meyntk, E, BA, FR.8, England—“Exotic Microlepidoptera,” Vol n, pts. 
16-39 (1922) 

Mjoberg, Dr. E, Borneo (donor) —Two Reprints, Results of Swedish Scientific 
Expeditions to Australia, 1910-1913 (Handl R Swod Acad, Bd lxm, Nos 
3 and 6) (1922), Seven Reprints, Results of Swedish Scientific Expeditions 
to Australia, 1910-1913 (Arkiv for Zoology Bd xiv, Nos 11, 15-17, xv, 
1, 10, 12) (Stockholm, 1921-1923) 

Musson, C T, Sydney (donor)—(1) Pennsylvania Department of Agriculture, 
General Bulletin No 346 (Technical Series, Bull No 1) (1920), (2) Con* 
necticut Agricultural Experiment Station, Bulletins 230 and 234 (1921 and 

1922) , (3) Universit\ of Minnesota Agricultural Experiment Station, Tech¬ 
nical Bulletin 1 (1921), (4) Walter M. Lwnamemi, “Berattelse over Skaded- 
jure Upptradande i Finland under Aren 1915 och 1916” (1921), (5) Maine 
Agricultural Experiment Station, Entomology, Paper No 99 (1918), (6) 
Reprint from American .Journal of Pharmacy, Sept, 1922—“Anatomical and 
Chemical Studies of the Sand Spur, etchy II W Youngken and C H 
La Wall 

Payne, F W, BA, London — “Diatomaceae* Lwstephanm and its Allies” (1922) 
Smith, R Greig, D Sc, Svdnev (donor) —"Chemical Engineering and Mining Re¬ 
view,” xv, 170-180 (1922-1923), xvi, 181 (1923) 

Tillyard, R J,DSc,MA,FLS,FES, New Zealand (donor) —Seventeen 
Reprints —(1) “Australian Blcpharwendae Pt 2 Larvae and Pupae” 
by A Tonnoir (Aust Zool m, 2, 1923), (2) “Australian Biepharocendae 
Corrections and Additions to Pts 1-2” by A Tonnoir (Aust Zool m, 4, 

1923) , (3) “On a Tertiary Fossil Insect Wing from QTand (Homoptera 
Fulgoroidea), with description of a New Genus and Species (Proc Roy 
Soc Qld xxxv, 2, 1923), (4) “On the Larva and Pupa of the Genua Saba- 
tinea (Order Lepidoptera, Family Micropterygidae)” (Trans Ent Soc 
Lond 1022, 3-4, 1923), (5) “Taraophletnopaui mayt, ng et nap, a Dragon¬ 
fly, found in the body-chamber of a Coralhan Ammonite (Geol Mag lx, 
No 706 1023), (6) “The Embioptera or Webspinners of Western Australia” 
(Jouro Proc Roy Soc* W A , ix, 3, 1923), (7) “The Parasite of the 
Woolly Aphis m New Zealand” (1923); (8) “Mesoeoic Insects of Qland 
No 9 ” (Proc Linn Soc NSW, xlvii, 4, 1922), (9) “Seme New 
Penman Insects from Belmont, etc * (Proc Linn. Soc NSW, xlvu, 3, 1922), 
(10) “The Life-historv of the Australian Moth-lacewmg, etc” (Bull Ent 
Res xin^ 2, 1922); (11) “An Insect Wmg in a Crystal of Selenite (Order 
Orthoptera)” (Reo. Geol Surv N S W , x, 2, 1922), (12) “The Fishes of 
N S.W., by A R McCulloch,” (Review) (N.Z, Journ Sci ft Teeh. v, 4. 
1922), (13-16) “A Monograph of the Psoeoptera, etc”, “The Stone-Flies of 
NJL, etc “Descriptions of New Species and Vaneties of Laoewrag*, etc”, 
“Descriptions of Two New Species of May-flies, etc.” (Trans N Z Inst* 54, 
pp 170-198; 197-217; 217-225 ; 226-230 respectively), (17) “Descriptions of 
two new Australian Species of Psychopsis, etc” (Austr Zool iu., 1, 1022) 

Waterhouse, G A., B.S©., BE, F.E.S., Sydney (donor).—“Notes on the Butter¬ 
flies of the Banks Collection” by H. T. G Watkins, (Reprint from “The 
Entomologist,” lvi„ Sept, 1923). 
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Mines, Sydney 

1912 Aurousseau, Marcel, B Sc, c/o Geo-Physical Laboratory, Carnegie Institution 

of Washington, Washington, DC, U.SA 

1913 Badham, Charles, B Sc, M B, Bureau of Microbiology, 93 Macquarie Street, 

Sydney 

1888 Baker, Richard Thomas, The Avenue, Cheltenham 

1919 Barnett, Marcus Stanley, c/o Colonial Sugar Refining Co, Ltd, O'Connell 

Street, Sydney 

1907 Benson, Professor William Noel, BA, DjSc, FGS, University of Otago, 

Dunedin, N Z 

1920 Blakely, William Fans, Botanic Gardens, Sydney 

1923 Bone, Walter Henry, 15 Bond Street Sydney 

1912 Bteakwell, Ernest, B A, B Sc, Agricultural High School, Yanco, NSW 

1914 Bretnall, Reginald Wheeler, "Dardanella " Bowral, NSW 
1912 Brewster, Miss Agnes, Girls’ High Sdhool, Sydney 

1900 Broelemann, Henry W, Boite 22, a Pau (Basses-Pyrenees), France 

1923 Brough, Patrick, MA B Sc, B Ag Sc "Kinross,” BiUyard Avenue, 
Wahroonga 

1919 Broughton, Mias Eileen Marjone. B Sc, "Riverview,” Glenfield, NSW 

1921 Brown, Horace William, Post Office, Mackay, Queensland. 

1911 Browne, Willuun Rowan, D Sc, Geology Dept, University of Sydney. 

1920 Burkitt, Arthur Neville St George Handcock, MB. BSc^ Medical School 

University of Sydney 

1921 Burns, Alexander Noble, Pnckly Pear Laboratory, Sherwood, Brisbane, Q. 
1910 Burrell, Harry, 19 Doncaster Avenue. Kensington 

1910 Burrell Mrs Harry, 19 Doncaster Avenue, Kensington 

1912 Cadell, Miss Myall, "Wotonga,” Belgium Avenue, Roseville 
1899 Cambage, Richard Hind* L.S, F L S, Park Road, Burwood 

1901 Campbell, John Honeyford, MBS, Royal Mint, Sydney 
1906 Carne, Walter Mervyn, Government Botanist, Perth, W A 

1890 Carson, Duncan, c/o Wlnchcombe, Carson, Ltd, Bridge St, Sydney 

1908 Carter H J, BA, P2S, "GarrawiUah," Kmtore St, W&hroonga 

1904 Chapman, Professor Henry MD^ BS, Medical School, University of 
Sydney 

1921 Chase Miss Eleanor Emily, BjSc, Zoology Department. The University. 
Sydney 

1899 Cheel, Edwin, Botanic Gardens, Sydney 

1990 Clarke Harry Flockton, c/o Colonial Sugar Refining Co, Ltd, Rarawai Min. 

Ba River Fiji 

1901 Cleland, Professor John Burton, MD,> Ch M, The University, Adelaide, 8 A. 
1916 Collins Miss Marjorie Isabel BSc, Macleay Museum, The University, 
Sydney 

1906 Cotton Leo Arthur, M A, D Sc, Geology Dept, University of Sydney. 

1991 Cowled Mrs S G C (nee Miss Grace Anderson), B.Sc Metho&t Mission 

Station, Bwaidoga, Papua. 

1900 Crago, William Henry, M D, 185 Macquarie Street, Sydney. 
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1020 Danes. Dr Jin Victor Charles University, Prague, Czechoslovakia, Europe 
1885 David, Sir Tannatt William Edgeworth, KBE, CMG, DiJO* BA, DSc 

F R S / University of Sydney 

1883 Deane, Henry, M A F L S, M Inst C E, “Campsie/’ 14 Mercer Road Mal¬ 
vern, Melbourne, Victoria 

1016 Deer, Miss Margaret, BA n BSc, 37 Milson Road, Water sleigh 

1887 Dixson Sir Hugh, Kt, JP, "Abergeldie,” Summer Hill 

1881 Dixson, Thomas Stone, MB, ChM, 215 Afacquarie Street, Sydney 

1021 Dodd, Alan Parkhurst, Prickly Pear Laboratory, Sherwood, Bnsbanc, Q 
1923 Drummond Miss Heather R, “H&vikh" Glenbrook NSW 

1020 Dwyer, Rt Rev Joseph Wilfrid, Bishop of Wagga, Wagga Wagga, NSW 

1920 Elston Albert H P E S “Hatherley M Unley Park S A 
1014 Ennght, Walter John, B A, West Maitland, NSW 


1908 Ferguson, Eustace William, MB, ChM, Bureau of Microbiology, Macquane 
Street, Sydnev 

1908 Finckh, Herman E, "Hermes’* 100 Raglan Street, Mosman 
1881 Fletcher, Joseph J , M A, B Sc, Woolwich Road, Woolwich 
1908 Flvnn, Profffisor Theodore Thomson, DSc, University of Tasmania Hobart, 
Tas 

1920 Friend* Norman Bartlett, 42 Pile Street, Dulwich Hill 
1911 Froggatt, Tohn Lewis, BSc, Dept of Agriculture, Brisbane 
1886 Froggatt Walter Wilson F L S, Young Street, Croydon 
1920 Furst, Herbert Charles, “Hermslej,” Tupper Street, Marrickville 


1912 Goldfinch, Gilbert M, “Lyndhurst/* Salisbury Road, Rose Bay 
1899 Grant, Robert, 24 Edward Street, Woollahra 

1923 Gray, Archibald James "Warwick,** Fernhill Street Hurlstone Park 
1911 Greenwood, William Fredenck Neville, c/ Colonial Sugar Refining Co, Ltd, 
L&utoka, Fiji 

1910 Griffiths, Edward, B Sc, Dept of Agnculture, 136 Lower George St, Sydney 
1901 Gurney, William B, FES, Dept of Agriculture, George St North, Sydney 


1911 Hacker, Henry, Queensland Museum. Bowen Park, Brisbane, Q 
1923 Hajny Emanuel J, Consul-General for Czechoslovakia, 40 Bayswater Road, 
Darhnghurst 

1909 Hall, E Cuthbert, M D, Ch M, George Street, Parramatta 
1919 HaU, Leslie Lionel, 51 Macquarie Street, Sydney, 

1897 Halligan, Gerald H, F G S. 97 Elphin Road Launceston, Tasmania 
1899 Hamilton Arthur Andrew, "The Ferna,’ IT Thomas Street Ashfield 
1885 Hamilton, Alexander Greenlaw, “Tanandra,” Hercules Street Chatswood 
1922 Hardwick, Frederick George, B D S, D D Sc, Molesworth Street. Ltamore, 
N S«W * 

1917 Hardy, G H. Hurlestone The University Brisbane, Q 
1905 Harrison, Professor Launeelot, B Sc, BA, Zoology Dept University of 
Sydney 

1879 Haswell, Professor William Aitcheson, MA, P&c, FRS, “Mfenihau” 
Woollahra Point 

1911 Havfland, The Venerable Archdeacon P E St Thomas* Rectory, ©‘Connell 
NSW 

1891 gedley, Charles, FLS, Australian Museum, College St, Sydney 
1990 Henry, Marguerite, BSc, "Derwent/’ Oxford St, Eppmg 
IflOO Henry, Man, D.SO, MRCV.S, BVSc, Coram Cottage, Essex Street. 
Bppfog 

ISIS Hitt, Gerald F. F.B.S, 5 Clifton Road Hawthorn, Melbourne Victoria 
1916 Hinder, Mies Eleanor B Sc,c/- Parmer’s, Ltd George and Market Sts 

Sydney . 

1916 Hindmcrsh, Mit# Ellen Margaret, BSc, Medical School, The University of 
Sydney 
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1907 Hull, Arthur Francis Basset, Box 704, G P 0, Sydney 

1892 Hynes, Miss Sarah, B-A, 'Isis,” Soudan Street, Randwick 

1912 Irby, Llewellyn George, Forestr> Dept Hobart Tasmania 

1912 Jackson, Sidney William, M R.A O U, Belltrees, via Scone, NSW 
1917 Jacobs, Ernest G, "Cambria*” 106 Bland Street Ashfield 

1903 Jensen H&rald Ingemanu D Sc, Treasury Chambers, George St Brisbane, 

Q 

1907 Johnston, Professor Thomas Harvey, M A, D Sc, The University, Adelaide, 
S A 

1921 Kennedy, John A, MB, Ch M, 423 Mamckville Road, Dulwich HiIL 

1913 Lawson, Professor Abercrombie Artstruther D Sc, F R S E, Botany Dept, 

University of Sydney 

192 i Lawson Augustus Albert, 9 Wilmot St, Sydney 
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Abnormal sugar-canes, 462 
Acacia, supposed hybrid, stages of de¬ 
velopment exhibited, xxxiv 
Acacias, yellow colouring matter of, 356 
Algae, freshwater, 206 
Amyctendes, Revision of, 381 
Anatomical features of mature sporo- 
phyte of Selagtnella ukgmosa, 287 
Anderson, R H, Revision of Australian 
species of genus Ba&na, 317 
Andrews, E. C, congratulations to, tv 
Anerastnaaae, revision of Australian, 
451 

Asilidoe, 368, 375 

Australasian Association for the Ad¬ 
vancement of Science, m 
Australia, Loranthaeeae of, 130 
Australian Anerastnaaae, 451—butter¬ 
flies, life-histones of, xvu — Diptera, 
601—Diptera belonging to genus Sar- 
oopkaga , 84—Diptera Biachycera 

(Stratiomyudae) 40, (Asilidae) 368, 
875—Entomology, Studies in, 17- 
Forest League, xxxvii, xxxvui —Gtde- 
rueides, 610—Mollusea, 301—National 
Research Council, u.—Neuroptera, 576, 
593—species of Baeeta, 317. 

Baker, R T., congratulations to, iv — 
resignation from Council, iv. 
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Baseia, Australian species of, 317 
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Preliminary note on embryo sac of 
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Carne, J E„ obituary notice, iv 
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Carter, H J, Revision of genera Ethon, 
Cutsets and their Allies, 159 
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of, 194 

Central and South-east Australia, new 
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XXX 
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XXXV 11 
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XXXU , XXXIV -llll 
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ber, xxxv 
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Elections, xxiv, xxix, xxxi, xxxn, 
xxxv -xxxvu 

Embrvo sac of StypheUa longtfoha, C74 
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Walts, 267 
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tera, 576, 593 

Ethon, (Assets and allies, Revision of, 
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xxxviu 
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Froggatt, W W, Cotton boll moths 
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stem longicorn, xxxvm—Puff ball 
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vae or pupae, xxx 
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moptend, xxxm. 

Welcli, M B, Nails in baik ot Queens¬ 
land Kauri, xxxi 

Exotic plants new for the State, ex¬ 
hibited, xxxm 

Fermenting tan-bark, High temperature 
organism of, 1, 475, 623 
Figtree longicorn, exhibited, xxxvm 
Fissicorn Tadunidae, 647 
Fletcher, J J, attention called to way 
m which young of Kangaroo reaches 
the teat, xxxiv—elected a Vice-Presi¬ 
dent, xxx 

Freshwater algae, 206—entomoatr&ca of 
New South Wales, 207 
Froggatt, W W, we Exhibits 
Fucaceae, contribution to knowledge of, 
034 

Fungus (Ganadormue luoidm vor jupo- 
nteus ?), exhibited, xxxn.-—lace puff 
ball, exhibited, xxxu 

Galerucides. Australian, 519 
Gastrodta sesamotdes, physiology of, 430* 
Gamdermm luctdm var* fapdmcw f, ex¬ 
hibited, xxxu. 

Goddard, E J, congratulations to, iv 
Gray, A. J., elected a member, xxxi. 
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Great Barrier Beef Committee, ui — 
Great pine weevil, exhibited, xxxvui. 
Grmg-Smith, It, Macleay Bacteriologist 
to the Society, High temperature or¬ 
ganism of fermenting tan-bark, 1, 475, 
623—see Exhibits—Summary of year's 
work, via* 

Hajny, E. J, elected a member, xxxv 
Hamblin, C. 0, obituary notice, v. 
Hamilton, A. A , see Exhibits. 

Hamilton, A G, elected a Vice-President, 

XXX. 

Hardy, G H, see Johnston and Hardy 
Hams, Miss Thistle, elected a member, 
xxxvn. 

Harrison, L, congratulations to, iv 
HebenstreUta mtegnfoha, exhibited, 
XXX112 

Hedley, C, see Exhibits—Studies on 
Australian Mollusca, 301. 

Tlelwtropmm anchusaefolium, exhibited, 
xxxiii. 

Hemiptera, fossil, 481 
Henry, Marguerite, Linne&n Macleay Fel¬ 
low of the Society m Zoology, Mono¬ 
graph of freshwater Entomostraca of 
New South Wales (Ostracoda), 207— 
reappointed 1923-24, x—summary of 
year’s work, ix 

High temperature organism of ferment¬ 
ing tan-bark, 1, 475, 623 
Hill, G F, New Termites from Central 
and South-east Australia, 40 
Hill, J P., elected Honorary Member, i 
Hypertrophy of fruits and spines in 
Xanthtum eptnosum , exhibited, xxxi 

Insects, Mesozoic, of Queensland, 481 

Jensen, H I, Some notes on the Permo- 
Carboniferous and overlying systems 
in Central Queensland, 153. 

Johnston, T H„ and G H Hardy, Re¬ 
vision of Australian Diptera belong¬ 
ing to genus Saroophaga, 94. 

Kangaroo, way in which young reaches 
the teat, xxxiv 

Kauri, Queensland, nails in bark of, ex¬ 
hibited, xxxi* 

Lawson, A. Ajtotruther, Life*history of 
Mkeroeachry? tetragon*, 177—Ufe- 
hfaitoiy of Pheroephaera, 499. 
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Lea, A. M, On some Australian Gale- 
rucides, 519 

Lemon-scented mmbark, seedling plants, 
exhibited, xxxvi 

Life-bistones of Australian Butterflies, 
xvn 

Life-history of Mtcroeaehrye tetragona, 
177— Pkeroephaera, 499 
Lmdergren, G M, elected a member, 
xxxvi 

Lmnean Macleay Fellowships, applica¬ 
tions invited, xxxvi, xxxvn.—appoint¬ 
ments, 1924-25, xxxvn 
last of Members, liv 
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Pittospomm stem, exhibited, xxxvui 
Loranthaceae of Australia, 130 

Maiden, J H., congratulations to, iv — 
resignation from Council, iv 
Mallocb, J R, Notes on Australian Dip¬ 
tera, with descriptions, 601 
Mantispidae, Australian, 593 
Mawson, D, congratulations to, xxx.— 
letter from, xxxi 

MeotmgB, hour of commencing business 
at, xxx -xxxu —result of ballot, xxxiv 
Members, list of, liv 
Mesozoic Insects ot Queensland, 481 
Metopoma rubneeps, respiratory system 
m larva, pupa and 'imago, 49 
MoLnokie, J., Physiology of Gastrodto 
eesamotdes, 436—Root-nodules of Ca$u- 
anna Cunmnghaimana , 194—Studies 
in Symbiosis Contribution to morpho¬ 
logy and physiology of root-nodules of 
Podocarpm sptnuiosa and P* etata, 82 
Mtcrocachrys tetragona, life-history Of, 
177 

Mitchell, J, Strophomemdae from fossili- 
ferous beds of Bowmng, 405 
MoUusea, Australian, 301 
Monohamwu fistulator, exhibited, xxxvui 
Murray, PDF, appointed Unnean 
Macleay Fellow, 1024*25, xxxvui, 
Myrmeleoudae, Australian, 673. 
Myrtaceous plants, secretory n.n.la 
660. 

Nails in bark of Queensland Khan, ex* 
hibited, xxxi 

Neoaratui Juratlet, egg-laying, eggs, and 
young larvae, 875. 

Neuroptera, Anatralian, 575, 553 
New or noteworthy plants from National 
Herbarium, Sydney, 381. 
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New South Wales, freshwater cntoinoa- 
traca, 207- vegetation ot arid and 
sorai-and, 221) 

Notes on freshwater algae, 206 
Oryeten barbarotta and larva, exhibited, 

XXXll 

Osmundttes, exhibited, xxxm 
Ostraeoda ot New South Wales, 267 

Pearl shells, photographs of, exhibited, 
xxxn 

Penthea ptcia, 1 lie* hist or>, exhibited, 

XXXll 

Permo-Carboniferous and overlying sys¬ 
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Petrie, A H K, elected a member, xxix 
Petne, J M, Lmnean Maeleay Fellow of 
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appointed 1923-24, x —reappointed 
1924-25, xxxvn—Studies in plant pig¬ 
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Aca(ias), 35(>— Summary of yeaPfa 
work, vm, 

Pherospbaera, life-histor> of, 499 
Photographs oi members naked for, 
xxxvn 

Pittosporum stem longicoin, exhibited, 
xxxvm 

Planipenma, fossil, 481 
Plant pigments, studies ui, 35G 
Plants, new or noteworthy, 681 
Playfair, (1 I, Notes on freshwater 
algae, 206—obituary notice, vi 
PndoiarpuSf root-nodules of, 82 
Polio* k, J A, obltuaiy notice, vim 
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house, i 
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xxxiv 

Queensland, Mesozoic insects of, 481— 
new cornier from Southern, 449 

Reservation of areas over 4,000 feet in 
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xxxii, xxxiv —-discussion, xxxv 
Revision of, Amvcterides, 381—genera 
Ethon , Cmeis and allies, 159 
Rhododendron, unusual flowering of, 
xxxu 
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ing to genus. 94 

Secretory canals in myrtaccous plants, 
660 

Seedling plants of lemon-stented iron- 
baik, exhibited, xxxvi 
Seeds, immersed, of Cladmm jamaiceme 
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Smith, II G , congratulations to, iv 
Smith, Miss Irwui, Lmnean Maeleay Fel¬ 
low of the Society m Zoology, see Ex¬ 
hibits—Studies in hfe-hinturies of Aus¬ 
tralian Dipteia Brachytera (Respira¬ 
tory system of Metopoma rubneeps ), 
49, (Asihdae), 368, 375—•summary of 
ynaPs work, lx 

Solatium elaeagmfuhum, exhibited, xxx 
Steel, Jessie K, Anatomical features of 
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Stiatjomyudae, 49 
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Strophomemdae from Bowmng, NSW, 
466 

Studies in, Australian Entomology, 17— 
life-histones of Australian Diptera 
Brachveera, 49—plant pigments, 356— 
Symbiosis, 82, 194, 436—-Vegetation of 
arid and semi-arid New South Wales, 
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Studies on Australian Mollusca, 301 
Stypheha longtfoka, embryo sac of, 674 
Sugar-canes, on some abnormal, 462 
Symbiosis, studies in, 82, 194, 436 
Synechoeera, note on the genus, 617, 

Tachinidne, Fiasieom, 047 
Taemoptend, exhibited, xxxm 
Tan-bark, High temperature organism of 
fermenting, 1, 47S, 023. 

Termites from Central and South-east 
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Thackway, A. E J., elected a member, 
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Queensland, 481 

Tunphone, bleeding experiments with, 
xui 
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A r anants of Chant hun Damp ten, xxix 

Vegetation ot arid mid semi-arid New 
South Wales, 229 

Walkoin, A R , sec Exhibits—Yeai's re* 
search, x 

Waterhouse, G A, ole*ted a Vieo-Prasi- 
dent, xxx—Presidential Address, 1 

Weaine, W L, elected a member, xxxvit 
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Weevil, Great pine, exhibited, xxwm 
Weleb, M B, Occurrence of secret otv 
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060—see Exhibits, 

White, C T, A new comlei trom S*m- 
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Banana, fruit ot, 444 
Buds, urinaiy secretion of, 443 
Coc oanuts, milk ol umipe, 445 
Concretions, some teriuginous, 441 
Coral lime, 442 
Ferruginous concretions, 441 
Helu aspera , sliell ot, 443 
Lime, coral, 442 


Milk ol unnpe cocoanuts, 445 
Oxalu and in plants, 445 
Plants, oxalic acid ui, 445 
Reptiles, unnary secretion ot. 443 
Secretion, unnary, ot birds and reptiles, 
443, 

Shell ol Hehx aspera, 443 
I T ruiarj secretion of birds and reptiles, 
443 
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Abutilon spp , 253, 256 

Acacia 164, 176, 244, 245, 
255, 261 

acununata 142 

adenophora xxxiv, xxxv 
aneura 138, 142, 240, 247, 
251, 254, 261-2 
Badeyana .. xix 

Bnrkittu 247, 249, 251, 260 
cans 137-8, 247, 249, 251 

Camei. 247, 251 

cdletioides . * 142 

contmua.252 

Cunninghamh . *. xx 

eyanophylla *. . 142 

dealbata .xxxv 

dealbata X. A, Baileyana 
miv 


Acatrn decurreiLs xx, xxxiv - 
v, 142; 3()5-b 
vai mollis 357, 365 
decurrens \ ar »or molts 

XXXIV 

discolor vm, ix, 357, 365-6 
exeelsa . 138 

Uarpophylla , 138 

homalophylla 138 

irrorata , xxxv 

ligulata . , 261 

linifolia vui, ix, 357, 364, 
366 

lmophylla . , 246 

Loden , , 247, 250-1 

longifolia . xix, 357, 365-6 

Luehmamuana , . 142 

tnelanoxylon 142, 146-7 

Nabonnaudi.xxxv 

Oswald! 142, 247, 251 
paueigfandulosfl . , xxxv. 


Acacia pendulu 


134-5 

letmodes 


142 

ngens 

, 

251 

rostelliforu 

. * 

134-5 

salicina var 

vanaus 142 

sentis 142, 

247, 

251, 200 

sp 

140, 

142, 254 

spp * 

• * 

262 

stenophylla 

• • 

142 

tetragonophvlla 

142, 247, 



251 

Aeanthadisu . 

• • 

590 

coHspuroata 

• a 

. 590 

fulva .. .. 

• 

500 

fundaia .. 

• 

. 590 

petersom . 


590 

aubtendena . 


590 

Aaanthoeera 


. 648 

Acaothoaerella 


648 

Acantholopbus 


381 
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Acanthomm 

388, 330 

per Joss us . 

. 300, 304 

oulcicoUts 

300, 305 

Acantbopleotron 

. . 58/ 

tenellum 

587 

Acer . 

. . 000 

Auberres 382-3, 

425, 428-0 

globicollia . 

. 420-30 

granulatus 

420-31 

latua 

420-30 

imumadlotus 

420-30 

pilObUH 

.. 420-31 

Actmanthes btjuga .. 220 

Aoaeu andromacha • • xix 

Ac i ucbaeta 

. . 048 

Auonarista . 

052-3 

rmrabdia . 

. 051 

Ac icmuriHtopsia baluuaeuais 


653 

Acrotnche ., . 

, 075 

Actia . . 

. 656 

exoleta . • » 

656 

Ademosyne adunea . 485 

australiensis 

. 485 

brevis . . 

486 

earner om . 

485 

congener 

485 

cur vat a . . . 

485 

intermedia 

. 486 

lata 

. 486 

major 

486 

olhth 

486 

pan a 

. 485 

punctata . 

, 485 

ramocostata . 

, 485 

nigulosa 

. 485 

vittaimugina 

. 485 

Ac3emos\n<mlea abnonum 485 

alternata 

. . 485 

angnsta 

.. 485 

magnittpa 

485 

minor 

485 

obtusa 

485 

Rtrmtella 

485 

Adfj opleotiion 

577, 587 

TEHTACriTM 

577, 687 

Aednodes 381-4, 

400, 404, 


427 

CRAW AH AAV 1 

405, 410 

fawtigatus 

404-7 

FOVBOTMTUfl 

405, 407 

bnmeralje 

404-5, 407 

mans . 404-5, 408-11 

mendoeus , 404-5, 408, 410 

XtUCBOKATCS 

405, 408 

nodtpenms 

405-7 


Aednodes nujALJb 405, 409- 

10 

Aerupiana . . 4bi 

nurabilitt * * 181 

Ag&pophylus pyrrbotelus 



XXX 

Agatlm Palmerutom xxxi 

Agelaatica *. 

522 

Agonodula lutmata 39 

OVAUS 

, 39 

Agnlus 

. . 176 

Agromyza arteuuyiae , 622 

corvnata 

, 622 

jucunda . 

, . 622 

lateralis . 

. 622 

malvae 

, . 622 

platypiera 

.. 622 

Agyroemoeba 

incisa . xxx 

Aizoon qundnfldum , 261 

Alcinous . • 

. . . 176 

wmor . 

176 

nodoeus 

. 176 

Alexirhea 

382-3, 411 

aunta 

411-3 

falsi flea , 

411-3 

notata 

. 411-3 

singulars ., 

411 

smgulam . 

. . 412-3 

Allium 

. 669 

Allocotasia 

. . 648 

Alloforrmcaleo 

. 589 

Alnus 82, 

194, 202, 447 

Alphitoma exeelsa xx, 148-9 

Altemanthera 

noriiflora 256 

Amiota 

612 

ANNULATA 

612 

Amoora mtida 
Amorphorhmus 

. , 686 
382-3, 414, 


431 

areanus 

. 432, 434 

australis 

432-4 

tnnrieeus 

482 

murtesus , 

434 

OBLITBRATtre 

432-3 

poJvacanthus 

432, 434-5 

rugieollis . 

431-3, 435 


TOBEHcm^TOs .. 482-3 
Araphievpris oblongata 268 
Ampt/eophora haploschma 
4$8 

holopfatea .. .453 

Amyeteru* basalts . * 390-1 

eoUans .. 419-20 

tnsculptus . . 384 

nofHpmnis , ... 406 

srornto . .. 387 

stephsnsi . , . 385 


AnabaiTbynchus lafcifrona 


rufipes . 

XXX 
, XXX 

sp .. 

• XXX. 

Anadysta * • • • 

601 

flavescene 

601 

flexa , . . 

602 

multipunctata 

601 

OBLFEBRATA *. 

602 

RUFIOORN IS 

602-3 

Anaph&eis teutoma 

XXI. 

Anaseoptes 

. 381 

Andrenosoma atra 

369, 372 

Andropogon annulatus 256 

serioeus . . .. 

254 

Aneiuutes austrina 

153 

Anerastna 

461-2 

ablepta 

455 

acictmas 

. 466 

aeropkaea . • 

. 465 

anaemopis 

457 

apotomeUa . 

453 

argosticba ,. . 

.. . 467 

balwra , 

467 

bisenella , 

466 

chlorogramina 

464, 466 

dignella 

. . 462 

dyseimata . . 

464-5 

erasmia 

457 

euryaticlia 451, 454-5 

euryaona . , • 

. .. 467 

hcilopliaea .. , 

. . 463 

icaamopis , 

. . 464 

laropis. 

.. 467 
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416 

Melania abbrcmta 

310 

Melamtis ieda 

xvin 

Mdicbrua . 

675 

adpressus 

. 687 

erubeseens 

.. 687 

urceol&tus 

687 


Melobaais cyaneipenms 171 
pyntoaa . ... 163 

Melodorum Letchhardtu . xxi 
MeneUudes queeuelamhcus 

xxi 

Meaochorwta proavita . 484 
Mesoeuaodes bracbydada 483 
orthoclada 483 

termioneura .• .. ^ * 488 
Mesomxiua ^mseicua T 488 
Mmodma aeluropia . xxu. 

halyzia . . .. **»* 

Meaodiphtbota dumteu 483 
CTAfiulB • .« * .. 488 

proaboloidet *, . - 488 





INDEX 


iXXV 


Mesogereon affine 483 

compreBsum 483 

neuropun etatum 483 
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lgmta .. 

XX 

MiUotia • • i« • 

255 

Mrmulus repeps 

258-9 

Minima ep. . . 
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521 
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520, 542 
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521 
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521, 529 

INTRICATA 

522, 561 

IRRASA . , , 

521, 547 

joeobyi .. * 

567 

L.ATER1VARIA . 

522, 562 

LATICOLU8 , « 

521. 557 

lebiaeformis , 

521 

LEPTOSPBRMI , 

521, 526 

margintcolUs 

522, 527 

MEDIOFLAVA * 

622, 562 

MKDIOPUSCA 

522, 566 

UBGALOPS . 522, 

666, 558 

mdanchoUca 

521, 527 

melanoeephala 

522 

melanostetha 521, 549-50 
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521, 534 

meyncki . 

521 
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621, 539 
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PACHTCKRA 521, 539 

FALLENS , . 521, 532 

PALLIDIOOLL1S 521, 544, 571 
fallidula . * . 521, 532 
PARVOKIQftA . 522, 565 

patagoma . •. . 522 

PHANOPHILA . 521, 541-2 

mcticolhs 522, 524, 556, 
563 

var . ... 521 

var MELANOPTERA 522, 
524 

piotif ronB 521, 525, 544, 547 
polluta • 521, 549, 560 

pnbescens.521 

pubipenius .521 

pnnctigera ... . 522 

guadnmacutata .. 522, 527 
quadnpunct&ta . . 521 

quaeaita . . 522, 665-6 

qiunquemaeulata . 521 

roseu . 521, 525 

rubrofasuata 521, 526 
seuteUata 521, 526 

HEMIPLA\A . 521, 553 

sigmfera .522 

aimulatnx . .. 521-2 

sordidula 521, 523, 529, 530, 
541 

var . . 522 

sohor 521, 545, 571 

sparmpeimis 521, 558-60 
stenocmu 621, 542 

80BMETALLICA 522, 565 
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540-1 
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SUBVIQILAN6 521, 531, 533 
ratunriis . 521, 535, 537-8 
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temmabs .. 521, 525, 566 
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541, 551 
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521, 527 
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521, 526 

TRXMOBPHA 

522, 554 
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522, 558-9 

TROPICA . 

521, 533 
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USITATA .♦ . 

522, 564 

vanegata . * . 
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VIQ1LANS . . J 

521, 531-3 

YtiMUTA .. 522, 548-9 

VITOMEDU 

522, 563 
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522 

Monotoca • 

075 

elliptic* . .. 

XX 

ledifoha , . 

XXXII 

Morgan! a glabra 
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Morphosphaera cincfca 523, 
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Mossega 
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mdecisa 

. 586 

reticulata 

578 

reticulata 

. 580 

Motosingha dirpbia 

xxu. 

Muehlenbeckia Cunnmghamu 

240, 258-9 

Murex pyrum . 

311-2 

Muscma stabulans 

xxx, 601 

Mycalesis infuse ata 
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, XIX 

Myobia ... 

. .. 060 

Myophora depresm 

» 

muaca .. . 

. 119 

peregrtna . 

.121 

Hubrotunda .. .. 

. .. 121 
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244, 247 
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. 134-6 

platycarpum 137-8, 142, 

247, 

251, 255 
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196, 447 
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. . 255 

Sturtn 

257, 261 

Mynophyllum .. . 

. 216 

Mtrvxoodsmcs . 

. 80, 33 
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. .. 580 
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congeetus . 

. . 082 
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.. .080 
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neocaledomcus ,. . . 589 
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eotene ., . . . . 689 

tigrmus . . 590 
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Mytliitea . 381-4, 389, 400 

arborioola . 391, 399, 400 
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basalts 391-3, 395-0 
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com . . , 391, 399, 400 
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frater . 390-1, 396 
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MOV TAN us 301,, 397 
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RUGoeus .. 391, 398-9 

snleicolbs .. . 391, 394-6 
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p&umbea . 312 

Bordtda .* ... 312 

Necula 4odd* .597 

Nelees *.. .. 589 
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KeoinciA sgneoia.xx. 

mathewi.. . xx. 

serpent&ta.xx 

sulpitius. xx. 

Neoplectron .. 581, 567 


wvermun. 581, 687 

longitudinal .687 

Neospades . 159, 161-2,172 

antca ha .172 
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.. 31 

PCNCTIOOLLIB as... 

. . 31 

thouzeti. 

.. 31 

Ophrye . 

, 430 

Opwocardium guiehardi 

. 304 
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. 490-1 
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218 
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PetaloetyliB labicheoidee 251-2 
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Fig 1—Group of mulgas ( It at to a neat a) on rot ky hill at Corona north of 
Broken Hill Ground \egetation made up of species of f*a\snt 

Fig 2 —At ana teh nzouop/ivfla ('Dead-finish'I Ground flora spuies of 
Bassia 



Fig 3 — Low hills near Corona with open mulga scrub Corona creek with 
/ ncalyptu* ros/tafa m middle distance. 




l J late \vi 

Fig 4 - S at tost p turn a ausitale ( snake-bush” or caustic-bush”), a ltafltss 
Acs tlepiad growing on rotk\ slopes broken Hill 

Fig 5 - hotoma pettaea growing in ileftb and between gneissic boulders 
Hroken Ilill 

Fig 0— P/ osianthet a sti tattflout with Atutuia and Pttlotu s obovatn \ in right 
foreground, illustrating the nature of the lower shrubs and undergrowth of the 
Mulga srrub association Broken Hill 
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Plate xvu 

Fig 7 Lo* limestone hill with scattered malice (Lmahpius (»tllei) , ground 
flora made up entirely of species of Kochta and Ihwua w itli /\f*oph\fhtut ftutuu 
/ointft at the base of the trees Corona 

1'ig 8 —Slate outcrops near Old Corona on main stock route Sparse vege¬ 
tation of Aocltia sedi folia and A pytamtdala with ground covering r( the grass 
S Mtsmus fatnculatus Rubble sheet of fragmental quarts' uncolonised 

Fig 9 —Limestone slope near Corona with open iomxnunit> of species of 
km hut The trees near summit of slope are Casual via lepidophfaux 
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Plate xvm 

Fig 10 - -Mulga-dotted slopes near Corona with old mulgu m foreground in¬ 
fected with / t own fadmin 

Fig 11 Solitary tret oilImdei ua maculosa (Leopard-wood) with ground flora 
of ho hia \fd\folia Between Purnamoota and The Paps, Barrier Range 

tig 12—Flooded davev fWt behind creek showing c’Ionisation h\ species of 
/lass t a 



Proc Linn Soc NSW, 1923 


Pi A I* Will 




12 




Plate mx 

Fig la Level sa»d> ground showing plants of (l/aiithus Jhtmpnt i (Sturts 
Desert Pea) Broken Hill 

Tig 14—Single plant of U ninth us J him putt indicating prostrate habit and 
manner of growth 

Fig 3«> —fhnun pa* ado \ a colonising bare dave> soil between flood kvels on » 
sandv creek 
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Plate x\ 

tig *6—Depression in the Range between Broken Hill and *Thdckaringa - the 
Pinnacles m the distance—colonised chiefl> by Afrtp/c \ tesmit t/t/tt with kmhta 
stthfo/ui on higher ground 

Fig 17— Uttp/e^ vest tit/turn (Saltbush) plain with a lew trees 01 luttio np 
and gmn-crcck () itmlyplits tostutta) winding in distance 

Fig IS Ivpical barren hill close to Broken Hill hot Inn pyt amnia to koihm 
inpit t a and A salt folia and a few species of fhtssta represent the onl> vegetation 
on the slopes and le\ei ground and indicate dearth of annual vegetation during the 
1922 season Note umolotused rubble aiea 

Iig 19 -Saltbush plain with A ochta aphvlla in the foreground and AVw;W/« 
spines ns further iwav Level ground between shrubs covered with close mat- 
like colon' of Manilla fh tnnmotnin (Nardoo) 




Plate xxi 

Fig 20- Colony of 7 1 toiha ut ttau\ { 'Poruioine gras*' or spimfex”) near 
Mcphen’s l reek, Hroken Hill 

Fig 21 King]*- pl^nt nf liiotha it titans -bowing the formation of a typical 
hummock In thi letaming of sand 
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Pig 21 




Plat* w.i 

Hg 22 —Stephens Occk near Broken Hill shcAtmg s»nd\ bed and tall gums 
i / malvptn\ tosimfo) 

1 ig 2.* ( la\-pan lake bordered b\ black Bo\ flat (Luialyptns btcolor) 

Langawirra 
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Plate xxm 

Fig 24—Cobhani Lake, a large clay-pan north of Broken Hill Drought 
stricken trees of h in ah pin \ buofot in foreground 

Fig 25 — Dn floor of Bantannia Lake, a tla>-pan 100 mtles north of Broken 
Hill—showmg colonisation by Rama dtvarnata and Chenopod turn mtuuuuenm 




Vig 36 




Plate xxiv 

Newtthamia fenestrata 

frig 1—9 Lateral \iew (x 60), Fig 2 —dorsal uew 60) Fig 3 - surface 
markings (x 225) Fig 4 —shell margin (x 225) Fig o ventral plate (x 60) 
Fig 6 end segment, second leg (x 225), Fig 7 —furtu (x 358), Fig 8 —end of 
antenna (\ 225), Fig 9 —second maxilla (x 550) I'ig 10 —second maxilla <J (x 
550) 
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Plate \x\ 

Cypndopsis austrahs, ? 

Fig 1—Lateral view (x 88), Fig 2—dorsal Mew (x 88 k Fig 3—surface 
300), Fig 4 —antenna (x 408), Fig 5 —first leg (x 550), Fig 6 —second leg 
550) Fig 7 - furta <x 350) 





Plate xxvi 

Gy pm cnnUa 

Pig 1 — 9 Lateral \iew (x 23) Fig 2 -d lateral view lx 25;, Fig 3—¥ 
dorsal uew (x 25), Fig 4 - ? antennule (x 62) Fig 5—? antenna (\ 62) 
Fig 6--5 firbt leg (x 70), Pig 7-? second leg (x 70*, Fig 8—? fima 
(x 50) 






Plate \x\n 
Cyprint*tus tenuis, S 

Fig 1 Lateral \iew (x 67) Pig 2 dorsal view (x 67) Pig 3 —surface 

(\ 270) Fig 4 antenna (\ 166) Fig 5 antennule (x 166) L lg (> --first leg 

l\ 166) Pig 7 - seiond leg (\ 1661 P'ig S —furca (n 170) 






Platt wviii 

Figs 1-6 Gyprella htmuta, $ 

Tig 1 - Lateral view (\ 105), Fig 2 dorsal view (x 10a» Fig 3 —valve 
margin (\ 210/ I ig 4 -end segment, sea nd leg (\ 525/ Fig 5 furca (\ 525) 

Figs 0-7 Herpetocypn* laevisstma, S 
Fig 6 Lateral view \\ 72> Tig 7 --furui (x 100) 





1 Ig 
2 furca 

Fig 
<x no) 


Plate \xix 

Figs 1-3 Cydocifprts tenutsstma 

1 o' Lateial mow ( k 94 > Tig 2—2 lateral view <\ 94>, Fig 3— 
(\ 40M 

Figs 4-8 Lnnmcythere an per a 2 

i - Lateral Mew (x 94) Fig I -first leg (x 450 ) Fig 6 antennule 
Pig 7 antenna (x 450) Pig S - furca (\ 410) 
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Plate xxx 

Fig t — Astraea #mu» Gould, animal from lile 

Fig 2 “ Pyrene versicolor Sowerby var athulona Dudos, animal from life 
Fig 3 —Operculum of some 

Fig 4 -Nenta melanotrugns Smith, egg masses laid on a pebble 

Fig 5 —A single egg mass of the above, enlarged 

Fig ($ —Creptdula aculeata Gmelin, animal trom lile 

Fig 7 — Ckromodorui bennettn Angas, animal from life 

Fig 8 —Rhinophore of same enlarged 

Fig 8 —Branchiae of same enlarged 

Fig 10 —Egg mass oi same 






, Plate xwi 

Fig 11 — \rgonautu botti/en Molt/an 

Fig 1J — ( ertthmm fhrututsum Menke 

Fig 13 - Uctntdonur (Uuhftus Hedley, type 

Fig 14 Pitarta mconstans Hedlo>, t\pe 

Fig 15 —Hinge of same 

Fig 10 —Dorsal \iew ot sauie enlarged 

Fig 17 - Paeudarcopagta botantea Iledlej 

Fig 18 —Hinge of same 

Fig 10 —Enlarged sculptuie ot same 
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Plate xxmi 


■Fjjt 21 JetlnfH any a st Sowoibv 
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Bosnia paienttcuspts, nnp 

A Branch B Fruiting perianth C Vertical section of fruiting penanth 
showing position of seed 

Bassm obhquiruapts , nap 

D. Branch E Top view of fruiting perianth F Basal and lateral view of 
fruiting penanth G vertical section of fruiting perianth showing position of 
seed. 

Bama paraUehouspts, n.sp 

H, Branch I Side view of fruiting penanth K Basal view of fruiting 
perianth L Vertical section of fruiting perianth showing position of seed 



Plate xxw 
Bosnia tub at a , n sp 

A Portion of plant B bruiting perianth C Vertical section of fruiting 
perianth showing position of seed 
Ooonamble E Breakwell 11) IS 

Hassm mtneata, n ap 

D Branch E hnuting perianths in situ on the stem F Vertical section 
rf the fruiting perianth showing position of the *eed 
Mutooroo, *s \ \ Morris \o fU5 Aug 1921 




Plate \x\\i 
liustita totiiHJcala * n *>p 

A Branch B Fruiting perianth C Section of the fruiting perianth show¬ 
ing position cf the seed 

lobar L Abrahams, Aug 1911 

Bosnia cantata, n sp 

I) Portion ot plant E F Side and top \iew of fruiting penanth C» \ er- 
tical seition of the fruiting penanth showing position of the seed 
Sixty miles \ T E C 2 N Territory G K Hill, June 1911 

Bosnia parviflora n sp 

II Branch 1 K Side and top view of fruiting penanth I, Vertual sec¬ 
tion of fruiting perianth showing position of the 9eed 
Minmpa SA T M Blade Nov , 1915 

Bosnia imcrocarpa , n sp 

M Portion of plant i\ Side view of fruiting perianth O lop view of 
fruiting penanth P Bottom view of fruiting p u rianth Q Section of fruiting 
penanth showing position of the seed 

Poison Creek via Leonora, W A A A McGregor Sept 1909 
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Plate xli 
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Plate xlvi 



Au«trali&n Myrmeleonidte 
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